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Educational Television 

For the past couple of years, a special 
committee set up by the Federal Government 
has been inquiring into the use of television for 
educational purposes. Among its various recom¬ 
mendations, the committee advised the Govern¬ 
ment to adhere to the long-standing concept of 
reserving channel space in the present VHF 
system for a network of educational transmitters. 

The Government has rejected this plan on various grounds, 
including cost, utilisation of existing facilities and the availability of 
UHF channels for the various educational TV services, which it 
feels will ultimately become necessary. 

To be sure, cost is a big factor which, in the end, touches 
all our pockets. It is understandable that the Government should 
be unwilling to spend millions of dollars on a new network while 
sufficient air-time for present needs is available on existing stations. 
But what happens from here on? 

To date, VHF channel allocations have been made on the basis 
that an educational television network might have to be accommo¬ 
dated. With this possibility apparently removed, the Australian Broad¬ 
casting Control Board may well see in the situation an easy way 
out of present co-channel problems and proceed to fill up the bonus 
channels with “problem” transmitters and translators. 

If the Federal Government believes, as apparently it does, that 
educational television is going to demand more than the present 
facilities, there will almost certainly come a day when an extra 
VHF channel would be invaluable—if space for it still exists! 

The assumption that UHF channels will be able to meet all 
future needs is not necessarily a very practical one, because the 
special receiving facilities required will place a severe limit, for a 
long time, on the potential audience. Long-range plans are fine, 
provided they don’t completely ignore more immediate needs. 

While educational television is still evolving, and while the 
Federal and State Governments argue about who shall pay for what, 
the A.B.C.B. should be instructed not to reallocate any channel space 
originally envisaged for the educational network. In three or four 
years’ time, we may need it desperately. 
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COVER PICTURE: Torches and furnaces involving gas in a highly ionised 
or plasma state are the basis of a field of research known as (( high 
temperature chemistry .” In the range 3,000 to 30,000 degrees C. it is possible 
to produce reactions previously unobtainable and to process materials normally 
regarded as refractory or heat resistant . In the furnace pictured, the plasma 
jet is extended in length by the laminar principle, and in circumference by 
rotating the jet source at a few hundred revolutions per minute. 
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INSTROL HI-FI FURNITURE 
BUILT and POLISHED or 
KITS TO BUILD YOURSELF 

This is really high quality audio furni¬ 
ture, tailored to suit the equipment of 
your choice, and most reasonably 
priced. All designs are available as kits 
to buiid yourself at little more than half 
cost. There are over 20 standard equip¬ 
ment cabinet and enclosure designs. 
We will gladly quote and supply cabi¬ 
nets or kits to suit your own special 
ideas. Only highest grade laminated 
veneered timbers are used. Everything 
is pre-cut in the kits. No skill is required 
to assemble and polish from the illus¬ 
trated instructions included with each 
kit. No special tools required, only a 
hammer and screwdriver. The result is 
a completely professional looking piece 
of furniture. Send coupon for the free 
Instrol Cabinet catalogue. 


Every requirement of the hi-fi enthusiast is 
catered for at our new audio showrooms. 
No. 32 is located only 100 yards off Broad¬ 
way in Glebe Pt. Road. Parking is O.K. 
right outside the door and we are open 
on Saturday mornings. A complete 
range of Playmaster amplifiers and 
tuners is available, all precisely 
to this magazine's specifications. 
These may be purchased as built 
and tested units or in kit form to 
build yourself. (Send coupon for 
free catalogue). Other well 
known names in imported ampli¬ 
fiers, tape recorders, etc. are 
available. We carry big stocks of 
players, speakers and cartridges, 
Wharfedale, Goodmans,, Dual, 
Labcraft, Decca, etc. etc. 

You are cordially invited to call, 
discuss your requirements with us, 
and to see and hear first class audio 
gear in operation. 


HIGH QUALITY 
AUDIO EQUIPMENT 
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TWO NEW 
INSTROL CABINETS 

A smart 2 cu.ft. vented enclos¬ 
ure which closely follows the 
Wharfedale specifications. 
Made from %" laminated tim¬ 
bers, with Innerbond wadding 
it is ideally suited for God- 
man's Wharfedale and most 
makes of 8" and 10" speakers. 
Also a high quality combin¬ 
ation equipment and record 
storage cabinet. A longer ver¬ 
sion to incorporate tape re¬ 
corder is also available. Full 
specifications in the Instrol 
Cabinet catalogue. 


BROADWAY ELECTRONICS PTY. LTD. 


against catalogue required). 
□ INSTROL CABINET Cat 


Please send me (mark X 
I □ Hi-Fi catalogue 

□ FISHER leaflet 


32 GLEBE ROAD, GLEBE. 
SYDNEY. Phone 68-1171 

(only 100 yards o it Broadway) 


Name . 
Address 


INSTROL PERSPEX PLAYER COVER 


An attractive, one piece, lift off clear plastic cover, 
complete with stand. The inside measurements of the 
cover (which is available in two heights only) are 
15" x 14" x 5" (and 3%") suitable for most makes 
of players such as Dual, Labcraft, Garrard, Elac, 
B.S.R., etc. etc. We will cut the stand to suit your 
player if you send template with your order. 


PRICE: Cover with polished Qld. Maple or 


.... oiled Walnut stand .$18.00 

Cover with oiled Teak stand ..$19.25 

Perspex Cover only . $9.60 

Cutting Stand extra.75c 


(add postage $2) 


FISHER AMPLIFIERS 


Now. available. Limited stocks of what is probably 
the world's finest and best known amplifier. Two 
models XI00A which is 17 Watts RMS per chan¬ 
nel and the 101C of 27 watts RMS per channel. 
The XI00A sells for $240 and the I0IC $296 
(both less cabinets). Printed literature available 
upon request. 


tLCCTRONICS Australia, June, 1966 

























ILtCTRONICS Australia, June, 1966 
















Last month 
we shipped more 
solid state devices 

; 

than all other 
semi-conductor ' 

v 

manufacturers 

combined. 
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World-famous 

FISHER 
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stereo components 
are now available in 
Australia at the 
following authorised dealers; 


N.S.W. 

Arrow Electronics Pty. Ltd., 
432 Kent Street, 

Sydney—29 8580. 

Asdic Stereo Specialists, 

166 Glebe Road, 

Glebe—68 1014. 

Broadway Electronics Pty. Ltd. 
32 Glebe Road, 

Glebe—68 1171. 

Convoy International Pty. Ltd., 
449 Kent Street, 

Sydney—29 6475. 

Mastersound Sales Pty. Ltd., 
400 Kent Street, 

Sydney—29 1527. 

Victor A. & Co., 

196 Elizabeth Street, 

Sydney—61 2967. 

Albert Wright, 

793 New Canterbury Rdad, 
Hurlstone Park—55 2696. 


Victoria 

Thomas' Pty. Ltd., 

92 Bourke Street, 
Melbourne—32 1615. 

Recorded Music Salon 
23 Collins Street • 
Melbourne—63 6257 

Hi Fi Music Centre 
199 Dorset Road 
Boronia—722 1056 

Sheffield's, 

27 Sturt Street, 
Ballarat—2 5938. 

Windsor Hi-Fi Pty. Ltd., 
92 Chapel Street, 
Windsor—51 6914. 


South Australia 

Truscott Electronics, 

62 Hindmarsh Square, 
Adelaide—23 3024. 


Queensland 

Brisbane Agencies, 

16 Stanley Street, 

South Brisbane—4 5466. 


TEL-AIR, 

21 Adelaide Street, 
Brisbane—2 7656 


Trackson Bros. Pty. Ltd. 
157 Elizabeth Street, 
Brisbane—2 2804. 

A. E. Harrold Pty. Ltd., 
123-125 Charlotte Street, 
Brisbane—31 3081. 


Reg Mills, 

314 Old Cleveland Road, 
Coorparoo Junction—97 4762. 

Russ Adam Electrical, 

158 Flinders Street, 

Townsville—5618. 


SOLE DISTRIBUTORS: 


RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of the Radio Corporation of America. 
SYDNEY • MELBOURNE • BRISBANE • PERTH 


RC.186.FPMb 
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The Fisher X-101-C 
60-Watt Stereo Control-Amplifier 

with heavy-duty output circuitry, exclusive hinged cover 
over the less frequently used controls, centre-channel out¬ 
put for optional third speaker, front-panel headphone jack, 
complete phono and tape facilities: $296. 


The Fisher XP-5 

Ultracompact Free-Piston Loudspeaker 
System 

with 8” low-resonance woofer, 2\" wide dispersion tweeter, 
2000-cps crossover, clean response down to 38 cps: $98. 



The Fisher X-100-A 
40-Watt Stereo Control-Amplifier 

With large output transformers, advancea control features, 
front-panel headphone jack, complete phono and tape facil¬ 
ities: $240. 



The Fisher XP-6 

3-Way Free-Piston Loudspeaker System 


with 10" low-resonance woofer. 5" midrange speaker, ex¬ 
clusive 1 soft-dome tweeter. 300 and 2500 cps crossovers, 
response 35 cps to beyond range of audibility: $152. 


I--——| 

Buying stereo? The first thing 








A BASIC GUIDE TO HIGH FIDELITY AND STEREO 



I ’ ' ' •: . . : ‘ "V - '?>; • 

ENTIRELY NEW. REVISED AND ENLARGED EDITION 


you need is free 

Fill out and mail this coupon for your complimentary copy of 
The New Fisher Handbook, available to readers of this maga¬ 
zine without charge or obligation. Whether or not you know 
a great deal about high fidelity and stereo, you will find this 
comprehensive 76-page reference guide and idea book a 
valuable aid in making buying decisions—the first thing you 
need before investing in expensive equipment! Detailed 
information on all Fisher components is included. 


To RCA OF AUSTRALIA PTY. LTD. 

SYDNEY: 221 Elizabeth St. 

MELBOURNE: 2 Stephenson St., Richmond 
BRISBANE: 173 Ann St. 

PERTH: 280 Stirling St. 


Return to 
your nearest 
RCA distributor 


Free! 

$2 Value! 76 pages! 


NAME. 

ADDRESS 
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In submarines , like the USS Dace, the one-time 
conning tower is a streamlined structure referred 
to as the “sail” which houses a “cockpit” at the 
top . From its side extend “sail planes” — control 
surfaces which allow it to “fly” under water . 


In underwater darkness , “Sonar” 
listening devices take over com¬ 
pletely from the periscope and 
visual contact. 


Commander of the USS Dace is 
John Amand Walsh , a native of 
Haiti and a naval officer for 20 
years. 


THE USS DACE 


If a modern, nuclear-powered submarine 
is a triumph of nautical design, it is no 
less so for the mass of electronic equip¬ 
ment which it carries. It is powered, con¬ 
trolled, monitored and navigated by elec¬ 
tronics, which also keep it in touch with 
the outside world. In combat, it locates, 
stalks and destroys its quarry — all by 
electronics! 


The first nuclear-powered submarines received a mixed 
welcome at British ports, where people spoke uneasily of 
radiation dangers, but the nuclear reactors which provide 
the power for the new underwater craft are so well shielded 
that their crews actually get less radiation than that to which 
the general public is exposed, since they are protected, not 
only from the source in their ship, but also from ambient 
cosmic radiation and emanations from the earth. 

In U.S.S. Dace, 4,400 tons, latest nuclear sub in the 
U.S. Navy, a health-physics team constantly checks the 
reactor for leaks, by analysing the cooling water. A Beck¬ 
man pH meter, a conductivity bridge and two integrating 
counters ensure it is so pure the crew calls it “holy water.” 
They also use two radiac (radiation survey) instruments, 
incorporating Geiger-Muller tubes to 
check for loose contamination. Geiger 
counters to sample air are in the reactor 
compartment, engine room and auxiliary 
machinery space. 

Each man wears a badge of photo¬ 
graphic film that darkens to show how 
much radiation the wearer has received 
and men working close to the reactor 
wear pocket dosimeters as well. The 
badges are checked every 30 days. A 
Weston densitometer reads the badges 
and, by selective masking, the health 
team is able to determine separately the 
wearer’s exposure to alpha, beta or 
gamma radiation. 

A Beckman analyser checks the air 
regularly at 12 places in the ship. The 
instrument determines the percentage of 
carbon monoxide, carbon dioxide and 
Freon 12 by the use of infra-red and 
ultra-violet comparators. Five electro¬ 
static precipitators clean the air. 

A nuclear attack submarine such as 
Dace costs about $60 million, of which 
the basic hull absorbs only about $28- 



Because the propulsion equipment is a closed- 
circuit system , having no reliance on the outside 
atmosphere , Dace can remain submerged for more 
than 30 days. The air is closely monitored for 
toxic gases and oxygen content. 


The submarine's attack centre — a complex of 
analog and digital computers. Her£ the course, 
speech range and bearing of a target is computed 
and the data fed to the torpedo room, where the 
weapons are readied for launching. 
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—Electronics aboard a 
nuclear-powered submarine 

By Bill Baverstock 

million. Most of what's left goes for electronics. Dace is 
packed full of it! 

But even in the construction of the basic hull, elec¬ 
tronics played an active part. Instead of using the tradi¬ 
tional full-scale templates of the ship’s section when con¬ 
structing the hull, the builders optically projected micro¬ 
films ; of drawings to full size while electronic analog- 
controlled equipment profiled steel plates to the shape 
required. 

Of the provision for electronics, sonar takes the biggest 
bite. Modern subs are blind without it and Dace’s equipment 
includes the latest development in “underwater acoustics,” 
much of it on the secret list. Dace has no guns and only a 
few small arms. The armament consists of torpedoes of many 
types, all of which are guided, fired, aimed and controlled 
electronically. Electronics control the nuclear reactor and, 
of course, dominate Dace’s more or less conventional marine 
gear, such as radio, radar, counter-measures equipment, depth 
finders and inertial navigation system. 

When it goes on patrol. Dace’s hatches are sealed with 
wax to fair the contours. The sub can stay at sea 90 days 
and is provisioned for that period. The reactor fuel lasts 
three years, but the reactor itself will run 20 years without 
maintenance. All equipment and spare parts can be produced 
on board as the machine shop is provided with an informa¬ 
tion retrieval system. This contains on microfilm the blue¬ 
print of any component part of the ship and can print out 
an electrostatic copy. 

Learning the lesson set by the ill-fated sub Thresher, 
naval architects gave Dace 16 bottles of compressed air to 
blow the ballast tanks against Thresher’s eight. All com¬ 
munications connections are silver brazed or welded and 
these are inspected radiographically or by ultrasonics. 

Consisting of several systems the sonar “suite” is Dace’s 
most expensive electronic equipment. The ship’s “ears” are an 
integrated sonar consisting of a large ranging and listening 
set, a listen only set, a computer-indicator and an under¬ 
water communications system. 

The Raytheon BQS-6 ranging and listening set, low in 
frequency, is so high in power that when it pings (transmits) 
in still water it makes a visible wave. A sphere 12ft diameter 
located in a free-flooding compartment outside the pressure 
hull away from the engine room noise is its antenna. This 
sphere’s surface is a patchwork of 1,245 barium titanite 
transducers, which can ping-and-listen or just listen. Working 
all together they make up an omni directional sonar antenna. 
Selected transducers can be phased together to make up a 
scanning beam giving extremely precise discrimination when 
scanning either on azimuth or elevation. The latter is 
specially useful for getting the most out of bottom-bounce 
sonar. The active or ranging console of the set shows the 
heading of the beam and the stem line of the sub. The 
passive or listening console has an electrographic recorder 
that plots target signatures on a linear time-versus-bearing 
display. 

The listen-only sonar works off a semi-ellipsoidal array 
of 156 hydrophones mounted in three rows in the ship’s 
bows and extending 50ft aft. It has a recorder-analyser located 
in the control room. The computer-indicator that works with 
the ranging-and-listening set records range and bearing to 
target. It includes a digital computer that determines the 
rate of change of range and rate of change of bearing 
relative to the sub’s own course and feeds this data direct 
to the fire-control computer in the control room. The remain¬ 
ing part of this system is the Raytheon underwater com¬ 
munication incorporating speech privacy equipment. 

A classification sonar made by the Western Electric 
Co. has an audio recorder that can be used to capture 
target signatures on magnetic tape for later sound spectrum 
analysis using a variable audio-frequency filter, but the U.S. 
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The weapons control panel in the torpedo 
room. When a target has been detected 
and relevant data processed by computers 
in the attack centre (earlier picture) the 
men and equipment in the torpedo room 
ready the weapons. 

Control centre of the Dace, located 
directly between the u sail ” and bridge 
area. The sailors seated are the helms - 
men and planesman; the man standing 
is the diving officer. 






Make happy hours even happier 



Tape recording adds fun to so many occasions — great at a party, for 
family fun, for recording music. For all these purposes, and for a 
variety of practical uses such as dictation or recording conferences, 
B.A.S.F. MAGNETIC TAPE is the best. It’s the tape the 
tape recorder manufacturers recommend. It’s the tape the experts 
use. It’s the tape the Australian public prefers. Eight government 
departments and over 100 commercial radio stations use B.A.S.F. 
Its exclusive Mirror Finish surface ensures perfect recording 
and playback; it is outstanding for its sensitivity, low distortion, 
excellent frequency response and magnetic stability; and with 

Mirror Finish B.A.S.F. tape, your recorder __,_ 

heads last 5 times longer! _____—-' 


Available in all sizes in 
Standard , Long-Play , 
Double-Play and Triple-Play 
types at your local retailers. 


This 80 Page Colour Book on Tape 
Recording costs only 60c at 
most BASF dealers 


★ A history of Magnetic Tape 
Recording if How Tape Re¬ 
corders work ★ How to select 
Magnetic Tape and Tape 
Recorders for all uses if How 
to have fun with Tape Record¬ 
ers ★ Making your own enter¬ 
tainment if Making sound 
effects ★ Magnetic Tape in 
business, advertising, retail 
stores, etc. * How to add 
sound to slides or movies 

★ Operating, editing and main¬ 
tenance hints. 


If your tape dealer cannot supply, send postal 
note for 68c (which Includes postage) to: 

"BASF Tape Manual" 

Box 882, G.P.O., Sydney for your copy by post. 


BECOME A TAPE EXPERT ! 


: 


810 
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Navy usually depends on the practised 
ears and eyes of experienced sonarmen. 

To measure the distance from the 
submarine’s keel to the bottom are a 
depth finder and a Sperry digital depth 
recorder. The distance to the surface, 
on the under side of an ice pack, is 
measured by another depth sounder. 


For all this sonar gear to function 
at peak efficiency, it is essential that 
the ship itself should make as little 
noise as possible. As it stalks its prey, 
Dace’s sounds are picked up by the 
OSN (own ship’s noise) analyser through 
hydrophones on the hull and their level 
is indicated by flashing neon light in 
the sonar room. It works like the 
over-modulation monitor in audio¬ 
recording work and there is also a 
sound-and-vibration analyser in the 
machinery space. 

Electronic control and guidance is in 
evidence in all Dace’s weapons — the 
torpedoes. True, Dace has some con¬ 
ventional steam torpedoes with gyro¬ 
scopes, which can be set for a collision 
course with the target, but the new 
hydrogen-peroxide torpedoes are faster, 
leave no wake and can be controlled 
throughout their course bv signals sent 
over a wire. The Mark 37 sonic tor¬ 
pedo homes on its target by means of 
self-contained passive sonar. 

It is expected the two-ton SUBROC, 
the submarine rocket, will soon be used 
in subs of Dace’s class. This new 
weapon is ejected by water pressure. 
Once in the water the booster rocket 
ignites and inertial guidance directs the 
SUBROC upwards, breaking the sur¬ 
face. Then it heads towards the target 
which may be 30 miles distant and 
drops, functioning like a depth bomb. 
Well aft of the sonar sphere in the 
bows, the four torpedo tubes are angled 
10 degrees off the sub’s centre line to 
reduce noise in the sonar. 

When the sonarman at the passive 
console detects a target he reports its 
direction to the operator at the active 
console who immediately sweeps the 
sector and ranges on the target. The 
computer in turn computes the rate of 
change of range and bearing and feeds 
this data to one of two Librascope Mark 
113 fire-control panels in the control 
room. With its digital computer using 
magnetic core storage this equipment 
solves the attack problem and makes up 
the gyroscope setting for a torpedo to 
intercept the target at the point selec¬ 
ted. This computer can accept range 
and bearing also from radar or visual 
reports. 

In the torpedo room, weapons moni¬ 
tors control the firing of the tubes. The 
port torpedoman opens the breech of 
No. 1 tube by pushing button 1. The 
torpedo, held ready in chocks, is driven 
by hydraulic ram into the tube; button 
2 is pressed and the breech shuts. Press¬ 
ing button 3 floods the tube with water 
and button 4 opens the muzzle door. 
The tube is loaded and the torpedo 
ready to be discharged, but if any button 
had been pushed out of sequence or 
omitted the weapons monitor would 
lock out the rest of the firing cycle. 

When the leading torpedoman gets the 
signal he depresses the firing switch; 
there are thuds and a hiss and the “fish” 
is away on its message of destruction. 
Its discharge is accomplished by an air- 
driven ram forcing water from an im¬ 
pulse tube into the torpedo tube and so 
driving the fish out. The impulse tube 
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is then clots i off; the port torpedoman 
pushes button five to close the muzzle 
door and button six to drain the torpedo 
tube. 

Electronics not only gives the ship its 
formidable fighting power and protection 
from radiation hazards, but directs where 
it has to go and whether it is surfaced or 
submerged below periscope depth. Dace 
has such conventional navigation aids as 
Loran, two dead-reckoning analysers, a 
Sperry Mark 19 gyroscope and a Litton 
Mark 19 plotting board. 

In addition, the SINS (Ships Inertial 
Navigation System) makes use of the 
VERDAN (versatile digital analyser) 
computer which can be used for supple¬ 
mentary off-line computing. It incor¬ 
porates a magnetic-disc memory and is 
corrected for error more than once each 
day. 

A novel device is an electro-magnetic 
logmeter, fixed to the sub’s hull and not 
extractable as in other ships. It has a 
shaft that protrudes into the water where 
an electro-magnet generates a field, 
motion of which through the sea creates 
a voltage directly. This is picked up 
and displayed as velocity, and also elec¬ 
tronically integrated to indicate distance 
travelled to the navigational equipment, 
the fire-control equipment and engine 
room. 

An automatic course-control unit keeps 
the ship on course and corrects devia¬ 
tions of only one quarter of one degree. 

Dace’s radio-room is under tight secur¬ 
ity because ail messages are coded and 
decoded there. Several retractable an¬ 
tennas are installed in the sub’s sail, the 
U.S. Navy’s word for the tall slender 
conning tower of a modern submarine. 

A receiver and loudspeaker system 
provide entertainment for the crew. It 
has magnetic tape recorders for use 
when the Dace is submerged. 

Dace is the U.S. Navy’s 19th nuclear 
submarine. Eventually she will have 26 
sister ships — hunter killers that make 
even the most deadly of the World War 
II U-Boats as anachronistic as the collar 


NUCLEAR PROPULSION 



COOLANT 

PUMP 


CONDENSATE 

PUMP 


The advent of nuclear propulsion brought about the development of the true 
submersible because external air was no longer required for the operation of the 
propulsion plant. 

The nuclear propulsion plant consists, basically, of two closed systems. In 
the primary system the pressurised water is heated in the reactor vessel by the 
controlled nuclear reaction of the uranium fuel. This water is in turn circulated 
by pumps through a steam generator or heat exchanger, where it gives up its 
heat to the water on the secondary side. This water is boiled to produce steam 
for operating the propulsion turbines and other auxiliary equipment. After 
passing through the turbines this steam is then condensed and returned to the 
steam generator to be converted to steam again. 


on a sailor’s uniform — a hangover from 
the days of sail to prevent tarry pigtails 
soiling jackets! 

FOOTNOTE: For those interested in 
ships, ‘‘Nautilus” was the first nuclear- 
powered submarine in the U.S. Navy, 
commissioned in 1954, with a length of 
3,200ft and a displacement of 3,200 tons. 
“Seawolf” (1957) was generally similar 
to Nautilus. “Skate” and her three sister 
subs (Swordfish, Sargo, Seadragon) were 
smaller versions of the first two, 268ft 
long and displacing 2,360 tons. 

“Skipjack,” shorter but heavier (2,830 
tons) was the first of several ships with 


tear-drop shaped hulls, and control planes 
on the “sail” type conning tower, which 
allowed them to “fly” underwater. Speed 
is in excess of 20 knots. 

‘Triton” at 5,900 tons is the largest 
of all the nuclear subs. In 1960 it cir¬ 
cumnavigated the earth fully submerged. 

“Tulibee,” one of the smaller subs, 
was the test-bed for the U.S. Navy’s pre¬ 
sent sophisticated detection and attack 
equipment. 

“Dace” (4,000 tons) one of about 25 
“Thresher” class subs, built or building, 
incorporates the lessons of earlier types 
and is described as the “fastest, deepest, 
quietest, best-armed” of all. O 



The SUBROC 
Trajectory 


A target doesn’t have much time to get away from a Subroc 
missile, nor to take evasive action. What little can be done by 
the target is of small importance, because of the lethal radius 
of the warhead. The drawing shows a typical path taken by a 
missile: (1) it is ejected from the submarine’s torpedo tube using 
standard launching techniques; (2) the solid-propellant rocket 
motor ignites under water; (3) the missile leaves the ocean; (4) 


forward thrust in the motor exceeds the backward thrust and the 
motor separates from the bomb, the point of separation being 
determined by the required range; (5) the bomb continues under 
inertial guidance as a ballistic missile; (6) it strikes the ocean 
surface at supersonic speed and sinks to a predetermined depth 
where (7) it detonates. (Prepared by Ingalls Shipbuilding 
Division of Litton Industries.) 
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Figure 2. Electron beam machine tool at Royal 
Radar Research Establishment , Malvern , U.K, This 
technique takes over where conventional photo - 
lit ho methods become impractical . 
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CONVENTIONAL COMPONENTS 

Prewar valves with standard components. 


Wartime miniature valves with standard 
components. 

Subminiature valves with miniature com¬ 
ponents. 

Transistors with subminiature components. 

MICRO-ELECTRONICS 

Micro-assemblies. 


Thin-film integrated circuits (achieved in 
equipment). 


Semiconductor integrated circuits. 
Achieved in equipment. 


Experimental ly achieved (MOSTs) 


1 


FUTURE 


Circuit fabrication using electron beam 
methods (theoretical). 


Neuron density in a human brain. 


Figure 1 . Component packing densities (per cubic 
inch) for low power electronic circuits, including 
interconnections . 
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Miniaturisation 


ad infinitum 

In the August and September 1965 issues we 
presented articles on miniaturisation by E. 
Laisk, M.Sc., which detailed the many tech¬ 
niques being employed. One of these was 
electron beam etching and this article from 
the "New Scientist" describes work being 
done along these lines in Britain. There is 
also reference to experiments in the U.S.A. 
which are aiming at an eventual component 
density equal to or exceeding the neuron 
density of the human brain. 

By G. W. A, DUMMER* 

The public is scarcely used, yet, to the idea of “micro¬ 
electronics,’* where entire electronic circuits containing per¬ 
haps dozens of components are packed into a container no 
bigger than a transistor. Yet while micro-electronic devices, 
originally developed for military systems, are now beginning 
to find their way into industrial and even domestic use, they 
by no means represent the limits of miniaturisation. Work 
is already well advanced on the next generation of even 
smaller devices. 

Tables of “packing densities”—the number of compo¬ 
nents that can be squeezed into a given volume—have been 
compiled in the past to give some indication of the future 
possibilities of micro-electronics. While such tables can be 
regarded as no more than approximate, figure 1 indicates 
that advances are being made in packing densities which 
were quite inconceivable in the early postwar years, before 
the advent of the transistor. 

Components and transistors can now be made in thin 
films, only a few micro-metres or even a few atoms thick, 
where packing densities are measured in terms of components 
per square inch rather than per cubic inch. We have now 
reached the position between 10 3 and 10* shown in figure 1. 
Plainly, there is still a long way to go before we approach 
the packing density of the human brain, but the new methods 
of electron-beam technology may eventually open the way 
to even these fantastic densities. 

It is already obvious that computers are going to play 
an ever-increasing part in our lives and that their range and 
complexity will also increase to provide the extra memory 
and calculating facilities needed. It is also apparent that they 
must provide the required facilities with extremely high 
reliability, and therefore “redundant” (component-or 
circuit-paralleling) techniques will be used, which will again 
increase the required component-packing density. 

The use of electronic beams to fashion electronic de¬ 
vices is comparatively recent, although electron beams have 
been used elsewhere for many years. Pirani, in 1907, melted 
tantalum using an electronic beam; von Ardenne, in 1938, 
drilled small holes in diaphragms for use in electron micro¬ 
scopes; and electron-beam machining was patented in Ger¬ 
many in 1942. 

The electron-beam machine tool we are working with at 
the Royal Radar Establishment is shown in figure 2; a sketch 
showing its main features is given in figure 3. A high-voltage 
beam of electrons is focused on to a small area of the 
material to be machined. When the beam strikes the material 
the energy of the fast-moving electrons—they can be 
accelerated to speeds of the order of 100,000 miles a second 
—is largely dissipated as heat, and an energy density of about 
10 megawatts per square millimetre can be produced. Hence, 
the target material in the neighbourhood of the beam can be 
raised to several thousand degrees Centigrade. 

The electron beam can be focused and controlled by 
suitable fields. Simply by pulsing the beam, or by controlling 
the voltage, the beam can be used to produce local melting 
of surfaces to be welded, to drill holes, or to remove un¬ 
wanted material by evaporation. Electron-beam techniques 

* Royal Radar Establishment, Malvern, U.K. 
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are normally carried out in a high vac¬ 
uum, especially where high precision 
and accurate beam manipulation are 
required. 

The generation of a suitable electron 
beam requires accelerating voltages be¬ 
tween 5 and 150KV. For application 
to micro-electronics a narrower range of, 
say, 15-25KV is probably adequate. 
Beam currents of the order of 1mA 
give a mean power of some 15-25 watts. 
The energy density depends on the 
sharpness of focus ? which is limited in 
the last resort by the stability of the 
power supplies. For thin films of the 
order of 1 micrometre thick, and small 
circuit assemblies, the mean power re¬ 
quirements are much less than those 
needed to machine relatively large 
pieces of material. 

Let us now examine some of the pro¬ 
jects under way in Britain. None, per¬ 
haps, is as ambitious as that which Dr 
Kenneth Shoulders is directing at Stan¬ 
ford Research Institute in California, in 
the hope of developing a data-processing 
system that will pack 100,000 million 
components into a cubic inch. He aims 
to use electron beams to machine thin 
films into 10,000 million individual 
areas per square inch. He hopes to 
have a prototype system ready in two 
years’ time. But work in Britain is none 
the less well advanced. 

One investigation is being carried out 
by Manchester University, on the appli¬ 
cation of computer control to thin-film 
micro-circuit fabrication. The univer¬ 
sity's Atlas computer will be used to 
program the complex machining opera¬ 
tion to a high degree of accuracy — of 
the order of a quarter of a micro¬ 
metre. 

The ultimate objective is the fabrica¬ 
tion of a hundred passive elements (re¬ 
sistors, interconnections, etc.) in an area 
one millimetre square — approximately 
equivalent to 70,000 per square inch. If 
one assumed a substrate 0.01-in 
thick, with suitable interconnections, 
this would represent a packing density 
of seven million components per cubic 
inch. 

Machining and drilling are not the 
only possibilities in electron-beam tech¬ 
nology, however. The beam, when 
slightly defocused, can also be used for 
welding. Since the welds are made in 
a vacuum, without fluxes and on clean 
surfaces, their reliability and reproduci¬ 
bility should be high. The heat-treated 
zone is very small in area compared 
with conventional melting methods and 
there is enough power in the beam to 
melt the most refractory metals. 

Electron beams can also be used to 
make insulating films by polymerising a 
suitable compound (see figure 4). Work 
is being done at the British Scientific 
Instruments Research Association on 
dielectrics made in this way. Reactive 
free radicals are formed by the bom¬ 
bardment of the molecules with ener¬ 
getic electrons; indeed, the production 
of contaminating films in this way has 
troubled electron microscopists for many 
years. Dimethyl-siloxanes can be used 
as the starting material and conventional 
vacuum-deposition apparatus can be 
adapted for the deposition of polymer 
films by electron bombardment. The 
insulating properties of such films are 
very good. 

Ion beams, in which metal ions are 
focused into a beam, can also be used 
in micro-electronics; for example, they 
can be used to deposit extremely narrow 
lines of copper and other metals. The 





Figure 3. Sketch of the electron optical system for a typical electron 
beam machine tool. It can cut, drill, weld, deposit conductors, and 

deposit insulators. 


ion source may consist of a molybdenum 
furnace in which a copper charge is 
vapourised and ionised by bombardment 
with electrons emitted from a tungsten 
filament. Metal ions are extracted 
through a small hole in the side of the 
furnace using a cylindrical extractor 
electrode in conjunction with a suitable 
lens focusing system. 

Beams of 100 microamperes which 
contain a proportion of metal ions have 
been produced at the Electrical Re¬ 
search Association. In the U.S.A. it is 
reported that chromium resistor films 
have been deposited by similar methods, 
to form extremely small resistors. 

It is also possible to fabricate narrow 


metal lines by chemically decomposing 
nickel carbonyl to give a nickel line, 
or chromium carbonyl to give a chro¬ 
mium line. An experimental apparatus 
for the purpose is shown in figure 5. 
In this case the heat in the beam is 
used to achieve decomposition of the 
carbonyl vapour at the surface of the 
substrate. Magnetic deflection can be 
used to deposit the line in the required 
circuit pattern. At the moment these 
lines are of the order of five micro¬ 
metres wide, but by controlling the 
power and improving focusing of the 
beam much narrower lines should be 
possible. 

Unfortunately, carbonyl vapour is 


Dark 

chamber Glass 


Diffusion 

pump 


Rotary 

pump 



Cavity for 
carbonyl 


W 
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Figure 5. Electron beam equipment developed at Royal Research 
Establishment for deposition from carbonyl vapours. This technique 
allows metallic films to be deposited by an electron beam. 
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SCANNING ELECTRON MICROSCOPE 


One of the more recent developments In electron optics, the 
scanning electron microscope, has made possible sub-micro¬ 
scopic views of metal fractures, ceramics, and minute cavities, 
with a depth of field far in excess of anything previously 

possible. 



The scanning electron microscope . A visual display screen is provided 
on the left hand panel of the console and a photo recording system on 
the right hand panel. 


An example of 
the scanning 
microscope's per¬ 
formance , show¬ 
ing a tensile 
fracture of a soft 
iron wire . Note 
particularly the 
extreme depth of 
field , the circular 
specimen being in 
sharp focus from 
front to back . 
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highly poisonous, and also colourless 
and odourless, so traps consisting of 
baffles heated to 250 deg. C. must be 
inserted between the diffusion pump and 
the workchamber, to render the appa¬ 
ratus safe to use. 

Turning now to semiconductor inte¬ 
grated circuits, we find electron-beam 
technology has many possible applica¬ 
tions. For example, silicon dice can be 
cut and shaped by electron - beam 
machining; fine gold wires can be 
welded to the silicon surface; gold can 
be selectively diffused into silicon so as 
to control the device’s switching speed 
in a specific portion of an integrated 
circuit; and localised alloying of alumi¬ 
nium from a thin aluminium film 
evaporated on to a chip of silicon can 
be carried out to fabricate a matrix of 


diodes. Other applications are being 
developed, too, such as the fabrication 
of arrays of transistors smaller than 
can be made by the present “photolitho¬ 
graphic” techniques. 

The high-resolution scanning electron 
microscope is a device which permits 
examination of the surface of a solid 
specimen. A diagram of such a micro¬ 
scope is shown in figure 6. The electron 
beam, focused to approximately 0.01 
micrometre diameter, scans the surface 
of the material like the beam in a tele¬ 
vision picture tube. Secondary electrons 
are knocked out of the surface by the 
primary beam and are collected by a 
scintillator-photomultiplier arrangement, 
the voltage from which is used to modu¬ 
late the control grid of a cathode-ray 
tube scanned in synchronism with the 
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Details 20 times smaller than the 
limit of optical microscopes can be dis¬ 
played at the optimum performance of 
the device, called the Cambridge Stereo¬ 
scan, but the great feature is that the 
depth of field is 300 times as great as 
that for optical microscopes. 

The new micrographs look very 
similar to an optical micrograph, ex¬ 
cept for the much greater depth of field. 
Optical micrographs suffer from a very 
restricted depth of field. 

Stereographic “pairs” of pictures can 
quite conveniently be made if necessary. 

The principle of operation combines 
complex television techniques with the 
now well-established techniques of elec¬ 
tron microscopy. 

A high velocity beam of electrons is 
scanned across the sample in a fine zig¬ 
zag raster. When electrons impinge 
on the surface of the specimen, which 
is in a high vacuum, secondary electrons 
are released from the surface. 

The ejected secondary electrons are 
collected, amplified, and used to con¬ 
trol the brightness of the flying spot on 
a television tube which gives the result¬ 
ant image. 

The actual area scanned can be 
varied from 5 microns to 2mm square. 
Useful range of direct magnifications is 
from 50x to 20,000x, which can be fur¬ 
ther magnified by photographic tech¬ 
niques. In terms of resolution this rep¬ 
resents minimum detail size of 200 
angstrom units, or 2 millionths of a 
mm. Less than the maximum obtain¬ 
able from the conventional electron 
microscopes by a factor of four 
approximately. 

Topographical detail can be shown 
that is often unobtainable by any other 
means. The instrument has/ already 
proved invaluable in examining frac¬ 
tures in metallic, ceramic, and semi¬ 
conductor materials, interiors of small 
bore holes and capillaries, woven or 
unwoven fibres, paper and plastics sur¬ 
faces, electrical and structural faults in 
microcircuits and transistors. 

Low accelerating voltages down to 
1KV can be used to examine insulating 
substances, without the need for over¬ 
laying the specimen with a conductive 
film. 

The fact that specimens require vir¬ 
tually no preparation is another big 
feature in favour of the process. 

Based on the work of Professor C. 
W. Oatley and his co-workers at Cam¬ 
bridge University, the Cambridge Instru¬ 
ment Co. say that the Stereoscan will 
be further developed to take full ad¬ 
vantage of the latest developments. 

(“Engineering News”) O 


electron beam in the main column. The 
cathode-ray tube’s image is photographed 
for a permanent record. 

(See separate article, this page). 

In micro-electronics, various applica¬ 
tions of the scanning electron microscope 
are possible. For example, as the secon¬ 
dary electrons released from the speci¬ 
men by the impact of the primary elec¬ 
tron beam are collected, differences in 
voltage at the successive points of impact 
are revealed as differences in velocities 
of the secondary electrons. This allows 
“voltage contrast” to be used for the 
examination of surfaces—in particular 
those of silicon integrated circuits. The 
method can reveal junctions, breaks and 
other faults in conductors, for example, 
or voltage gradients along resistors. The 
procedure is non-destructive and more- 
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THE LUX SQ11 ... AUSTRALIA'S 
MOST POPULAR SOLID STATE 
STEREO AMPLIFIER 

Users everywhere report excellent perform¬ 
ance with this fully transistorised stereo 
amplifier. Input sensitivity is 4mV, output 
is 20 watts in each channel. Features include: 
Loudness control, scratch and rumble filters, 
separate bass and treble controls. HI 0%f% 
etc. Send for full details, bum- A I yg 
lar quality is usually tw.ce this ▼ * w 
price. 


TAPE RECORDERS 

Advertising our prices for tape recorders is 
forbidden by trade associations—but we’re 
selling plenty! Stock includes: Revox, 
Tandberg, Beo-C’ord, Akai, Sony, National, 
Philips, Ferguson, Truvox, Grundig, etc. 
Decks include Grundig, Sony and Collaro. 
Write for EMQ’s—and see the Encel 12- 
page feature in this issue. 


KEF SPEAKERS 

The new KEF ’’Celeste” with the improved 
“Super-tweeter" is now in stock. HF per¬ 
formance is considerably improved with this 
new tweeter. Write for an EMQ now on 
the new model KEF “Celeste.” 


ACOUSTECH AMPLIFIERS 

Acoustech equipment is regarded as the finest 
in the world—leading international reviewers 
use Acoustech in their personal equipment. 
The first shipment sold out quickly! Write 
for prices and technical specifications. 


ROUND FAX 150 STEREO AMPLIFIER 

This popular stereo amplifier incorporates a 
built-in AM and FM Multiplex. Write for 
an EMQ and specifications. 


ENCEL WAREHOUSE STOCKS INCLUDE:— 

SPEAKERS: — Celestion, Kelly, KEF, 

Wharfedale. Leak, Goodmans, Richard 
Allen, Stentorian, Philips, National, 
Rola, etc. 

AMPLIFIERS 

Leak, Lux. Encel, Pioneer. Roland, Lin- 
mark, etc. 

DICTATING MACHINES 

Philips 3582. Stenorette LWE. Olympia. 

TONE ARMS AND CARTRIDGES 

Ortofon. ADC, SME, Shure, All Balance. 
JH, Pritchard, etc. 

TURNTABLES 

Orpheus, Labcraft. Garrard, P.E.. Lenco. 
Thorens, J.H., Dual, etc. 


ENCEL X1212 STEREO AMPLIFIER 

The new Model X1212 features an input sens, 
of 4mV, an output of 12 watts RMS in each 
channel and a frequency response of 30— 
50,000 c/s. Although many improvements 
have been incorporated, the price 
is now only... 


$85 


UNIQUE ENCEL STEREO SYSTEM 
WITH 5 SPEAKER ENCLOSURES 

If you wish to purchase a complete stereo 
system at budget rates, this outstanding offer 
must interest you. Included are the Star 
SA30 stereo amplifier — 10 watts RMS each 
channel, Labcraft 643 turntable fitted with 
B and O stereo diamond magnetic cartridge, 
two “Encel-ette” 5 speaker systems with 
oiled walnut or teak cabinets. Each 
speaker system employs four 
6V4in speakers and one 2V*in 

tweeter... 

(The new model Encel X1212 stereo ampli¬ 
fier may be substituted for the SA30 with¬ 
out additional cost.) 


lew. cacn 

$190 


PHILIPS MASTER RANGE SPEAKERS 

All models now available. Minuette, 
Minstrel and Majestic. Write for EMQ’s. 


NEW CELESTION TWEETER UNIT 

The Celestion HF1300 tweeter is now 
available in Australia. This unit is a de¬ 
velopment of the GEC BSC 1852 . . . which 
needs no introduction to hi-fi enthusiasts. 
Frequency response is level within plus or 
minus 2db from 1500 c/s to 13 kc/s and 
extends well over 15 kc/s. Ratings jjuoted 
are conservative. Simply con¬ 
nected via a 10 mfd capacitor 
supplied free of charge .. .. 
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NEW SYDNEY STORE 
NOW OPEN! 

Encel Electronics’ Sydney store is now 
open . . . conveniently situated on the 
Ground Floor, 2SM Building, 257 Clar¬ 
ence Street. Here is a veritable Aladdin's 
Cave of audio equipment, tape recorders, 
etc. . . . including many exclusive Encel 
lines not available elsewhere in Sydney. 


KELLY SPEAKERS 

Now a subsidiary of the Decca group, Kelly 
has increased production to satisfy ever- 
increasing world-wide demand. The Kelly 
Mk. X Ribbon Tweeter is more popular than 
ever at the Encel prTce of $39. The New 
Acoustic Lens for the tweeter is now in stock 
—price $10. Kelly has also released a new 
bass speaker—the 12in Mk. V. Total flux 
is 250,000 maxwells—resonance 25 c/s. Price 
$45. Crossover to match, $11. See the 
12-page Encel feature for full details. 

WHAT IS AN EMQ! 

Many prices cannot be advertised because of 
trade agreements, so we advise you to write 
for an EMQ ... an Encel Mail Quote. 
When asking for prices on amplifiers and 
tape recorders, please specify features required. 
Combinations of any components are possible 
—simply tell us of your requirements. Please 
supply your FULL ADDRESS in BLOCK 
LETTERS. 



BUY YOUR "STEREO 30” NOWI 

Encel trade-in prices on this remarkable 
LEAK amplifier are at their peak ... so 
write now for an EMQ or a trade-in valuation. 


TOP VALUE STEREO SYSTEM 

L inmark SA2000 stereo amplifier, Labcraft 
643 Turntable with B and O 
magnetic diamond cartridge, two (84 AA 
Wharfedale 8in RS/DD wide- u I ajO 
range speakers. ▼ ■ 


SPEEDY MAIL ORDER SERVICE 

When ordering, please give your full 
address printed in BLOCK LETTERS. 
All Encel equipment is brand new and 
fully guaranteed. Sales-tax is included in 
Encel prices. We care-pack and freight 
anywhere! In Melbourne, a special Encel 
Service Centre is s : tuatcd at 361 Bridge 
Road, Richmond—in Sydney service is 
available through the Encel Centre at 257 
Clarence Street. 


INTERCOMMUNICATION SYSTEMS 

Several models available. “Eden” 7 station 
— $35.50. “Eden” 4 station—$27.50. “Gem” 
3 station—$11.50. “Gem” 2 station—$9.50. 
Well-known “Fountain” systems 7 station— 
$44.20. 4 station—$27.10. 2 station—$14.10. 



THE NEW CELESTION "DITTON 10" 


Regarded as one of th e most advanced 
compact speaker systems ever to be released, 
the Celestion Dittoo 10 is available in either 
teak or walnut oiled finishes. Frequency 
response is conservatively quoted at 35-15.000 
c/s. See the reviews in “Electronics Aus¬ 

tralia,” p. 131, Dec. 65: “Hi-Fi News,” p. 
433, Oct., 65; “Gramophone,” p. 41. June 
65. Size of the Ditton is only 
12V4in x 6V4in x 8«/4in. Encel 
price. 


<*i, June 

$59 


CAMERAS AND PROJECTORS 

Encel Electronics now carries a fine range 
of photographic equipment. All equipment is 
brand new and guaranteed. Ask for an EMQ 
on the best-known makes of cameras and 
projectors. Sorry, no phone quotes . . , 
trade associations do not approve! 



CELESTION "STUDIO SERIES" SPEAKERS 

Both Celestion co¬ 
axial 12” models 
arc proving very 
popular in Aus¬ 
tralia . . . and the 
price is more than 
competitive. The 
Standard Model 
CXI 512 has a con¬ 
servatively quoted 
frequency response 
of 30-15.000 c/s 
and is rated at 15 
watts RMS. The 
Deluxe Model 
CX20I2 (illustrated) 
has a frequency re¬ 
sponse conserva¬ 
tively quoted at 30- 
18.000 c/s and is 
rated at 20 watts 
RMS. Both models 
employ pressure , , . , 

type tweeters and feature an electrical cross¬ 
over at 4 kc/s. See the reviews in Elec¬ 
tronics Australia,” p. 131 Dec., 65; 
“Gramophone,” p. 511. April, 65; Hi-Fi 
News,” p. 75, June ’65. 

ENCEl PRICES 

Standard CX 1512.J39.50 

Deluxe CX 2012.$59.00 

Cabinet construction details are available 
on request. 

EXCLUSIVE ENCEL 
OFFERS FOR JUNE 

I Mullard 6GW8 4 watts per channel stereo 
amplifier. Labcraft 643 turntable with 
with stereo diamond cartridge two 8in 
Wharfedale speakers. An £4 4 A 
ideal budget system. Price .. A | | U 

2 The new Encel X1212 or the Star SA30 
stereo amplifier, Labcraft 605 turntable, 
J.H. tone arm, ADC 770 stereo diamond 
magnetic cartridge, two twin-cone lOin Wharfe¬ 
dale RS/DD speakers. (lOin A4 Qf 
Stentorian / Richard Allen AIQI 
speakers at the same price) .. ” * w 

♦With the Sony TC 250a stereo tape deck 
(2 speeds) fitted with record- 
ing and playback amplifiers. 

* Supplied with Grundig TM45 3-speed. 
3-head stereo tape deck (fitted 
with recording and playback 
amplifiers as used in the 
TK46). Price.. 

3 Pioneer SMB 161 stereophonic amplifier 
with AM/AM/SW tuners, Labcraft 643 
turntable with B and O stereo diamond 
magnetic cartridge. Two 
Wharfedale 8in RS/DD 

speakers. Price. 

(Save $30 by using the Roland FAX 150 
amplifier. If you prefer the Labcraft 605 
turntable, All Balance arm and ADC 770 
cartridge, add $20.) 

A Leak Stereo 30 amplifier, Orpheus Silex 
■ turntable. ADC 40 tone arm, ADC .4E 
cartridge, two Celestion CX 
2012 co - axial socakers. 

Price. 

5 Pioneer 204B Stereophonic amplifier with 
AM/AM/FM/SW tuners. Orpheus Silex 
turntable. Ortofon SMG 212 tone arm. 
Ortofon SPU-GT-E cartridge. AAJII” 

two Celestion CX1512 speakers. OljjQO 

fL Two Wharfedale Linton speaker systems, 
w Labcraft 605 turntable. All AA4 g 
Balance ton e arm and ADC IQ 

770 cartridge. w 

"J Orpheus Silex turntable, Pritchard tone 
/ arm, ADC 10 E cartridge. A4 A*V 

O Sansui Model 220 stereophonic amplifier 
w with AM/FM/SW tuners. Dual tnoo turn¬ 
table. ADC 770 cartridge, two 
Wharfedale 10 RS/DD spertcrs - 52 III 

Make up your own combinations and 
ask for an EMQ 


$348 


o oiamono 

$210 


LJv_ 

$438 


EARLY ENCEL SPECIALS AVAILABLE 

The special offers made from time to time 
by Encel Electronics in “Electronics 
Australia” (Pace 15) are kept open for several 
months. In the majority of cases, the prices 
quoted are still applicable. Please check 
with us! 
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Kid gloves are not good enough for 
the handling of this key component of 
every MSP Hi-Flux Speaker — from 
the moment the cone is formed it is 
treated with meticulous care as it 
proceeds through an exacting series 
of tests and inspections. But the 
greatest care of all begins at the de¬ 


sign stage when the exact cone shape 
and rim configuration are determined. 
Then comes the choice and blending 
of fibrous pulps for the sound charac¬ 
teristics to be achieved — next to be 
decided is the most suitable beating 
cycle which will turn the mix into the 
exact form required — then follows the 


decisive cone forming operation — but 
perhaps enough has been said already 
to convince you that MSP speaker 
cone design and manufacturing tech¬ 
niques are important reasons why this 
range has become first choice in 
Australia. 


MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

BaEa 47 YORK STREET. SYDNEY - 2 0233 
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RURAL RADIO 
TELEPHONES 



Figure 6. The main features of a scanning electron microscope. (See also 
pictures on page 14.) In addition to checking the actual physical struc¬ 
ture , it can also reveal “voltage contrast” such as voltage gradients along 
resistors, or breaks in conductors. 


over can often reveal features concealed 
beneath oxide layers. 

The scanning electron microscope 
can also be used as a machine tool for 
micro-electronic devices. In particular 
it can be used in a variation of the well- 
known “photo-resist” method, in which 
parts of the surface of a material are 
protected by a material that has been 
exposed to light while the remainder is 
etched away. At Cambridge University 
a resist pattern has been “written” with 
a 0.01-micrometre electron probe and 
the sample then etched with a beam of 
argon ions. 

Two kinds of resist have been used: 
silicone-oil molecules from the vacuum 
system, which were polymerised by the 
electron beam, and the standard photo¬ 
resist KPR. With silicone-oil, films of 
gold 0.4 micrometres thick on glass or 
silicon can be machined to an accuracy 
of 0.075 micrometres; with a thinner 
gold film only 500 angstroms thick, a 
somewhat higher resolution is possible. 
KPR gives much better “writing” speeds 
but the resolution is poorer. 

I believe the time is now opportune 
to combine these various techniques in 
an attempt to fabricate working circuits. 
Although techniques now exist for fabri¬ 
cating minute resistors, capacitors and 
welded connections, the main unsolved 
problem is the fabrication of the 
“active” elements like diodes and trans¬ 
istors. It would seem that one of the 
most promising approaches would be to 
fabricate what are known as “field- 
effect” triodes (FETs). 

Already metal-oxide semi-conductor 
transistors (MOSTs) have been fabri¬ 
cated by conventional photo-etching 
techniques to approach packing densities 
of 10,000 per square inch. With the 
new techniques we are on the way 
towards densities of 100,000 per square 
inch. One of the most difficult prob¬ 
lems which will have to be faced is that 
of interconnections. This has already 
become a problem in micro-electronic 
arrays of devices and will be many 
times more difficult with even higher 
packing densities. 

It is clear, then, that electron and ion 
beam methods of fabrication afford 
immense scope for further progress in 


electronics. Although themselves not 
yet in widespread use, the present-day 
micro-electronic methods may be fol¬ 
lowed by “nano-electronic” and even 
“pico-electronic” methods of fabrication 
(“micro” means 10~ fl , “nano” 10"®, 
“pico” 10‘ 12 ). But I must emphasise 
that these very advanced techniques are 
still many years from commercial prac¬ 
tice and, in the meantime, a great deal 
more fundamental work has to be done 
An interesting thought with which to 
conclude is that a surgical operation 
may some day be able to fit a “pico- 
electronic” computer on a man's head 
to augment the computing and storage 
capacity of the human brain itself, 
creating in effect a “superbrain.” O 



Figure 4. Apparatus for the 
deposition of polymer insulation 
films by electron bombardment . 


Experiments now being con¬ 
ducted in the Winchelsea area 
of Western Victoria may even¬ 
tually lead to cheap radio-tele¬ 
phone services in Australian 
rural areas. 

The experiments are being con¬ 
ducted by the Post Office research 
laboratories. The object it to provide 
telephone services in rural areas by 
radio instead of the conventional 
wire line so far used. 

Formerly the provision of a radio 
telephone service for rural subscrib¬ 
ers was impracticable because of the 
high power requirements, warm-up 
delay, and poor reliability of the 
valve-type equipment available. Re¬ 
cently, however, fully transistorised 
telephone equipment has become 
available. 

At the Winchelsea telephone ex¬ 
change a radio base station has been 
established. It interworks with two 
outlying farm residences several miles 
from the exchange. At each there is 
a modified standard telephone associ¬ 
ated with radio transmitter and re¬ 
ceiver and an external TV-type aerial. 

The experimental equipment pro¬ 
vides a party line telephone service 
similar in principle to those existing f 
in other rural areas of Australia. 1 
Further developments, if trials prove 
encouraging, could lead to the pro¬ 
vision of exclusive and automatic 
services. 

The equipment has no warm-up de¬ 
lay and the normal power supply 
available at most farm houses is 
quite adequate. 

Apart from the potential economic 
and performance advantages, the 
technique is less subject to interrup¬ 
tion through emergency situations 
such as storm, fire or flood. 

With the rapidly spreading use of 
mobile radio telephony in larger pri¬ 
vate enterprise, public utilities and 
Government departments, one of the 
most serious factors to be consider¬ 
ed is the increasing congestion in the 
radio-frequency bands available for 
such purposes. 

For extensive applications in rural 
areas it is expected that it will be 
necessary to employ radio frequen¬ 
cies well above the commonly used 
80, 160 and 450MC bands. Develop¬ 
ment of simple radio equipment oper¬ 
ating in the 900MC band and higher 
has commenced. 

In the Winchelsea experiment the 
subscribers are given all the usual 
facilities normally provided with 
rural party lines except that it is 
necessary to operate the equipment 
in a “press-to-talk” way for conversa¬ 
tions between parties on the same 
party line. 

It is possible to eliminate the 
press-to-talk feature by providing a 
relatively small amount of additional 
equipment, and it is intended to in¬ 
stall a trial system of this nature 
later this year at a suitable location 
in western New South Wales. 
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PLESSEY 




Ducon DMA 

Polyester Capacitor (160,250; 
400 & 630 V 0 C W ratings) 


essey is everywhere - you'll find 


Industries Limited is a Division of one of the five product groups of 

PI essey in Australia 
Automation Components Dynamics 
Electronics Telecommunications 


First of its kind in Australia with 250 and 630 
V D C W ratings 


Encapsulated in silicone-modified resin to provide 
a moisture-impervious and chemically inert finish 


Available in two standard lengths 
ideal for simplication of automatic board 
assembly fixtures 


Designed to cater for printed circuit applications 
Conforms to draft S A A specification category 755 
D 0 C 792 


Meets the requirements of I E C publication 202 


Minimum inductance and high current carrying capacity 
achieved by Ducon bonded foil construction 


For more information about Plessey components fill in and post this coupon to Box 2 PO Villawood NSW 

please send me data on the component categories ticked below/l would like a Plessey specialist to visit me and tell me about them 


□ plastic film dielectric 
capacitors 

0 cast permanent magnets 
0 ceramic dielectric capacitors 
Q cold cathode & number tubes 
[j dry reed relay inserts 

□ electroyltic capacitors 

0 encapsulated wound components 
0 ceramic components 
& valve sockets 
Q ferrite products 
0 loud speakers 

□ infra-red detectors & solar cells 
0 electrical connectors 


0 mica dielectric capacitors 
0 mica products 
0 memory systems 
0 metallised ceramics 
0 magnetic winding wire 
0 paper dielectric capacitors 
0 potentiometers 
0 professional tape recording 
equipment 

0 pick-up cartridges 
0 record playing equipment 
0 television deflection components 
0 subminiature valves 
& neon lamps 


0 power capacitor equipment 
0 resistors-carbon, wire wound 
& metal film 
0 power rheostats 
0 relays 

0 rotary solenoids 
0 timing & regulating devices 
0 transformers & inductors 
0 switches-push button & rotary 
0 transducers 
0 tantalum capacitors 
0 semi-conductor devices 
0 solid state circuits 


0 electroluminescent devices & mimic diagrams 
0 broadcast & announcement equipment 
0 cardboard tubes & containers 


title 


company 


address 


telephone 


EA66 



Plessey Components Group 

Ducon Division Box2PO Villawood NSW 
Telephone 72 0133 
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MANHUNT—Aerospace Style 



the establishment of employment 
offices in Spokane and Tacoma, Wash¬ 
ington; Portland, Oregon; Minneapolis, 
Chicago, Detroit, New York, San Fran¬ 
cisco, Phoenix and Houston. These are 
served by resident staffs and also are 
used by travelling recruiters making 
periodic visits to these areas. 

Company officers have pointed out 
publicly the company’s need for 4,000 
additional engineers and technicians in 
the Western Washington area alone dur¬ 
ing the next year — plus 11,000 other 
new employees. Other Boeing industrial 
sites have smaller but equally important 
needs. 

In one very specialised science Ame¬ 
rican colleges this year are expected 
to graduate about 200 students. Only 
about half these graduates will hold 
degrees from schools with standards 
universally approved. Of the 100 thus 
especially useful to their profession, 
approximately 50 have a preference for 
the academic life and do not welcome 
industrial jobs. For the remaining 50, 
every space-oriented company in the 
country is competing—and there are at 
least a dozen of them actively doing so. 

Thus it is understandable that Boeing, 
like its competitors, is pushing its ef¬ 
forts at college recruitment. More than 
180 campuses, including 13 in Canada, 
will be visited during the school year 
and 6,000 students will be interviewed. 
Teams of recruiters are on the road right 
now, interviewing students who will be 
ready to go to work in June. This is 
a continuation of a program of co¬ 
operation with the colleges which has 
been in operation for many years. 

Boeing recruiting teams usually are 
made up both of line supervisors and 
personnel men trained for the assign¬ 
ment. They know the work and the 
job opportunities and can give first-hand 
answers to practically any question 
asked. 

The placement director at each col¬ 
lege arranges schedules so that each 
company has an equal chance to inter¬ 
view graduating seniors. A list of com¬ 
panies sending interviewers is posted on 

Kill I n U >1 l*/l L ' 4MA/4 _ilk ^ _ 


This story from a recent issue of the "Boeing Magazine" 
caught our eye. It indicates the opportunities open to gradu¬ 
ates in U.S. industry, but equally it highlights the initia¬ 
tive shown by some big companies to recruit the men (and 
women) they need to continue their huge programs of 
development and manufacture. 


Recruitment of graduates and skilled 
technical staff to take part in the in¬ 
creasing technological development of 
the great labour-hungry industrial com¬ 
plexes in the U.S.A. is taking on more 
and more the character of a “hard sell,” 
with added inducements outside the 
normal industrial activity. 

The manhunt, obvious in the classified 
advertising pages of any city newspaper 
or the burgeoning aerospace trade publi¬ 
cations, is both the symbol and the re¬ 
sult of United States progress in build¬ 
ing aeroplanes, spacecraft, helicopters, 
hydrofoil boats, missiles and associated 
products. No * recruitment effort 
approaching this one in size has oc¬ 
curred since World War II and even 
those years offer no comparison 
in the need for skills. Virtually every 
aerospace company is involved, along 
with many other industries. 

The Boeing situation is fairly typical. 
The company’s interests range from 
space vehicles to hydrofoil boats. It 
has undertaken multiplied production of 
helicopters for use of the armed forces 
in Vietnam, is meeting increased re¬ 
sponsibilities for the Saturn V booster 
and associated systems and is prepar¬ 
ing for launching of the Lunar Orbit- 
er. Now working on modernisation of 
Minuteman missile complexes and com¬ 
pleting preliminary studies of a short- 
range air-to-ground missile (SRAM), 
the company competes actively in most 
of the nation’s space programs and 
continues its independent research 
efforts in a dozen disciplines. 

Success of the Boeing family of com¬ 
mercial jet airliners has resulted 
in swelling orders for existing models 
and in expansion of the line to include 
the two-engine short-to-medium-range 
737. Other new models are being con¬ 
sidered and maximum effort is 
being made to win a contract to build 
an American supersonic jetliner. 

All this has required company-wide 
expansion of facilities — a $20 million 
space centre at Kent, Washington; build¬ 
ings at Huntsville, Alabama; manu¬ 
facturing complexes and laboratories at 
Renton, Washington; a 400 per cent 
(since 1960) expansion of facilities for 
the Vertol (helicopter) division in Penn¬ 
sylvania; a central fabrication plant at 
Auburn, Washington; final assembly 
buildings in Seattle. The program in¬ 
volves commitment of more than $250- 
million in the Western Washington area 
alone, plus comparable expenditures 
elsewhere. 


Such programs demand intensive 
search for engineers, scientists, techni¬ 
cians, computer experts, metallurgists, 
machinists and other skilled persons. 
Since so many companies have some¬ 
what similar needs, this search is highly 
competitive. For Boeing, this involves 


The manifold activities of the Boeing company provide opportunities 
in many specialised fields for skilled staff . These pictures, representing 
only a few facets of the range of Boeing activities, show (top to bottom) 
a Dynamitron in use in the Radiation Effects Laboratory; experimental 
equipment under development; preparing a missile for launching at Cape 
Kennedy; and (right) launching a balloon for cosmic ray study. 
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Peter Clark of Magnetic Sound, 
387 George Street, Sydney, 
says 


1 sell more 
Tape Recorders than 
anyone else in N.S.W.’ 


How? Because Peter Clark’s prices are lower than any Discount 
House or Chain Store; because his lower prices are yours 
CASH OR TERMS; because only Peter Clark can offer you 
his own Repair Service, free membership in his exclusive Tape 
Exchange Library and the many bonus benefits you get from 
dealing with Sydney’s ONLY Tape Recorder Specialist—Peter 
Clark. THAT’S why he sells more tape recorders. 


Incredible National 755 

The National 755 makes stereo 
taping so alive it almost comes out 
and touches you. The rich, clear, 
vibrant reproduction has made this 
machine one of the best selling tape 
recorders in the world. 2 channel 
stereo or mono, 4-tracks, 2 speeds, 
2 inbuilt speakers, double recording. 
List price $304.50. 

Our T/I Bonus Price 



Q- 1 

fi*u# r»At* 
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j. " 
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£111 


(optional 2 large 8in. 
extension speakers, 
£18.8.0 pair.) 


Exclusive Tape 
Exchange Library 


Sydney's BEST 
After Sales Service 

At any time there are qualified tech¬ 
nicians on hand to repair ANY make 
of tape recorder in Sydney’s ONLY 
on-the-spot Repair Shop — only 
guaranteed makers’ spares used. 
There’s Sydney’s biggest Accessory 
Bar including turntables, amplifiers, 
speakers, etc. for the hi-fi enthusiast. 


7tl cufHetic Sound 

* mmirmirr 


When you buy a tape 
recorder from Magnetic 
Sound, you become an 
automatic free member of 
his Tape Exchange Library. 
Literally hundreds of pre¬ 
recorded mono and stereo 
tapes, from classics to mod¬ 
ern jazz, in his Library. 

After you’ve bought your 
first tape and played your 
fill, you just exchange it 
for another for just a few 
shillings. Think of the sav¬ 
ings when you’re a free 
member of Magnetic 
Sound’s Tape Exchange 
Library. 


A.M.P. Concourse, 

20 Macquarie Street, 
Parramatta. 635-0830. 


387 GEORGE STREET (2 doors from Kodak) 29 3371 


ways on each campus. Students ai 
briefed on how to conduct their pai 
of the interviews to make the best irr 
pression and get the information the 
desire. 

Publications such as BOEING MAG 
AZINE and brochures describing kind 
of work and opportunities are availabh 
in college libraries to enable student: 
to learn something of the various com 
panies which may wish to offer them 
a position. 

Interview rooms at th e universities 
now are busy nearly all day long. Most 
interviews last one half - hour each. 
Before an interview an interested 
student fills out an application. At the 
time of the interview the recruiter 
finishes his evaluation of the student. 

Boeing’s aim is to do the best 
possible job of matching an interested 
student to a suitable position. As soon 
as possible after an interview the stu¬ 
dent will hear from Boeing by tele¬ 
phone, lelegram or letter if an offer 
is to be made. If not, he also will be 
informed. In some cases a student is 
invited to visit a Boeing plant for 
further interviews. 

College recruiting isn’t limited to 
engineering and science students. Busi¬ 
ness administration graduates, for ex¬ 
ample, are much in demand. 

The present recruiting campaign is 
aimed primarily at the June graduate. 
Another recruiting period will begin 
early in October. This will b e aimed at 
mid-year graduates and those students 
who have been working on advanced 
degrees. 

As part of their plan to present the 
best case to wanted staff, companies like 
Boeing take careful stock of the natural 
advantages, as well as the special con¬ 
ditions they can offer prospective em¬ 
ployees. With establishments widely 
separated in different States over the 
face of America, they can offer a range 
of living locations with widely differing 
topographical conditions, where a man 
can set up home in an area which will 
cater for his recreations and out-of-work 
interests, whether his tastes are for the 
outdoor life of hunting, fishing, boating 
or just plain looking at Nature; or for 
the man-made pleasures of theatre, 
nightclubs, concert hall and other 
attractions of the big cities. 

Naturally, recruiting efforts empha¬ 
sise first the opportunities available, the 
excitement of the various projects, the 
chance for advancement and to be in¬ 
volved in the most modern design pro¬ 
grams. But most companies emphasize 
such advantages, match wages and 
working conditions and the prospective 
employee might have difficulty in as¬ 
sessing their advantages. 

Some prospective employees might 
feel attracted to the Boeing plant in New 
Orleans, where a man who likes bouil¬ 
labaisse can get the best in the world. 
Or if he’s a history buff, Boeing’s 
Morton helicopter people can point to 
nearby Philadelphia, and Boeing’s moon- 
rocket men to Huntsville and the 
Florida Coast, where history oozes out 
of the walls. And if his principal in¬ 
terest is good schools, Wichita and 
Seattle can vie with statistics. 

If the prospective employee likes 
scenery, fishing, moderate weather and 
a spot of forest—well, he gets for 
certain, a Washington State brochure. 
Sometimes, a company just can’t have 
i a better ally than a few million trees, w 
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OPERATING PRINCIPLES OF METAL LOCATORS 


From time to time, inquiries are received from readers about metal detectors. 
A recent article in the American magazine ''Radio-Electronics" gave a brief 
description of the principles involved in three types of metal detector, and 
is reproduced here for the benefit of interested readers. 


A police department called on a metal locator to find, 
in four inches of trampled snow, a spent bullet that figured 
in a murder case. A refinery used a locator to stake out 
a dogleg run of buried feeder conduit that blew out in a 
power surge. A contractor likes to use a locator to 
sweep for known and unknown gas, water and telephone 
lines ahead of his digging machines. Each job needed 
a different type of instrument, handled in a different way. 
There are three types of metal locators in common use. 

The search-coil type (figure 1), commercialised from 
the wartime mine detector, is best at finding small bits 
of metal not buried very deep. 

Its coil, worked in a horizontal plane near the 
ground, is a field-sensitive component in a Hughes balance 
circuit. The frequency is usually between 20 and 100KC. 

The pickup and oscillator coils are mounted in the 
detector head and oriented so there is no signal transfer 
from the oscillator to the receiver coil when there is no 
metal in the vicinity. The receiver is a straight RF 
amplifier-detector with a couple of stages of audio ampli¬ 
fication. As the coil is brought nearer to a piece of metal, 
or any material more conductive than the soil, the 
operator hears a rising beat note in his headset. 

You can expect excellent work within a bowl-shaped 
range to a depth of about the radius of the search coil, 
falling off to good at the diameter of the coil, and usable 
results under favourable conditions to two or three feet 
with a 10-inch coil. 

The RF transmitter-receiver (figure 2) needs bigger 
stuff to work with, but will oblige with a depth range 
from 6ft to 20ft or more under best conditions. 

Used in the petroleum industries as a pipe locator, 
one of these consists of separate transmitter and receiver 
units tuned to each other at a frequency between 20 and 
100KC through built-in loop coils. The working principle 
is to transmit a signal into or toward any buried stuff 
and then pick it up with the receiver as a beat note of 
audio frequency. 

Three arrangements are possible with the same instru¬ 
ment. For a one-man search unit, the transmitter and 
receiver may be clipped in a mutual null position on a 
carrying shaft so that only reflected or secondary signals 
from the transmitter can be picked up by the receiver. Or 
the transmitter may be carried or set down over one 
point of a buried pipe or cable while the receiver, 20 to 
100ft away, is used to locate the pipe’s course with an 
accuracy of a few inches. In a third method, the trans¬ 
mitter may have a switch to send the signal to a ter¬ 
minal post which can be wired to an accessible part of 
the otherwise buried pipe or what-have-you. 

The AF transmitter-receiver (figure 3) is also known 
as a pipe locator. The receiver is simply a very uncom¬ 
plicated audio amplifier whose pickup may be a search 
coil of a few hundred turns on a 6 to 12in form. The 
transmitter is generally a vibrator or sine-wave generator 

(Continued on Page 25) 
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Eliminate localized 


heating and melting 


New 1.5-amp rectifier dissipates up to1000 watts 
in reverse direction without heat damage 


The new General Electric A* 14 is a 1.5-ampere, glass- 
encapsulated rectifier that instantly absorbs voltage 
transients generated by household or industrial power 
lines. It dissipates up to 1000 watts in the reverse 
direction without damage. 

General Electric engineers recommend the A-14 for 
most low-current power-rectifier sockets: time-delay 
circuits, battery chargers, communication equipment, 
small portable appliances and general-purpose power supplies. 
The “A-14” designation covers four devices, rated from 200 
volts to 800 volts. 

General Electric uses controlled-resistivity silicon metal for 
pellet fabrication. The pellet is securely sandwiched between 
two heavily thermally-matched slugs, which draw heat from the 


pellet out to the high-conductivity copper-alloy leads. When a 
transient voltage appears across this new G-E rectifier, its PN 
junction goes into reverse avalanche breakdown, distributing 
the reverse power uniformly and safely throughout the bulk 
oj the silicon pellet . This prevents localized heating at the 
perimeter—the kind of heating that impairs or destroys the 
blocking ability of a convential rectifier. 

The A-14 is packaged in glass, eliminating internal cavities 
which can act as a potential source of moisture or contami¬ 
nation on the junction. The temperature coefficient of the 
glass is matched with the internal parts of the A-14. 

For full information on the A-14 series, contact Australian 
General Electric Pty. Ltd., 103 York Street, Sydney. 
29-8711. 552 Lonsdale Street, Melbourne. 67-8221. 
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TECHNICAL REVIEW 


CAN COMPUTERS 

ARRANGE SUCCESSFUL MARRIAGES? 


Marriage is often termed "a chancy business" and attempts 
to place the selection of a life partner on a rational basis 
have met with only limited success. In U.S.A. and some 
European countries, computers are now being used to try 
to ensure that a man or woman looking for a spouse meets 
somebody whose temperament is compatible with their own. 
The big question is — can electronics "match" couples better 
than they can match themselves? The subject was examined 
in the March, 1966, issue of "Popular Electronics," from 
which the following is extracted. 


Declares a leading marriage coun¬ 
sellor, “With nearly one marriage in 
every four ending in divorce, it would 
seem that almost any scientific method 
—including an electronic one—would be 
preferable to merely letting nature take 
its course.” 

Does electronic matchmaking really 
get results—lasting results? 

Candidly concedes an electronic 
matchmaker. “No ‘electronic matching' 
psychologist or agency, regardless of 
scientific standing, has been operating 
long enough — few have been in the 
‘business’ even a dozen years, and most 
not nearly that long — to be able to 
validate its tests on the basis of proven 
performance: lasting and happy mar¬ 
riages.” 

In an era when electronics is probing 
the depths of the human mind and 
body, can it go one giant step further: 
reduce to definables that hitherto unde- 
finable — love? 

“Electronics,” says one expert, “isn’t 
concerned with love. It’s concerned only 
with compatibility. More correctly, with 
the myriad of psychological factors 
which gauge and measure compatibility. 
When a computer ‘matches’ two people, 
it makes only one claim; insofar as 
psychological testing can determine, these 
two are compatible. Psychologically, 
they’re suited for one another. If the 
chemistry is there — if they also happen 
to fall in love — the probability for a 
successful marriage is high.” 

Finally, how advanced are the elec¬ 
tronics of matchmaking? 

“Technically speaking, the electronics 
are close to infallible,” declares a com¬ 
puter technician. “But that’s more than 
you can say for some of the data fed 
the computers and punch card sorters. 
‘Programmed’ introductions can be only 
as good as the programmer . . . and 
only as valid as the psychological tests 
used as a basis for programming.” 

Continues this technician, “For thou¬ 
sands of people, there’s big magic in 
computerised courtship ... in the very 
idea that an electronic gadget, sight un¬ 
seen, can, you might say, deliver up a 
soul-mate . . . and, just maybe, lifelong 
love and happiness.” 

Manhattan’s Scientific Marriage In¬ 
stitute, Inc., founded about 10 years ago 
by two sociologists. Miss Lee Morgan, 
M.A., and Eric Riss, PhD, now its execu¬ 
tive director, claims that about 35 per 
cent of its clients (as many as 300 new 
clients apply each week, says Dr Riss, 
triple the number a few years back) find 
marriage through electronics. “But,” 
warns Dr Riss, “there's certainly no 
magic in electronics.” 
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As is the case with some other elec¬ 
tronic matchmakers, SMI doesn’t yet use 
a computer, although it does employ 
electronics — an IBM 82 punch card 
sorter. Your test results, reduced to a 
punch card, are “matched” by the 
machine with cards of other marriage 
hopefuls in SMI’s files. If the machine’s 
first pick doesn’t turn out to be “Mr 
Right” (or “Miss Right,” as the case may 
be), your master card is matched again 
—and again, an introduction. In all, an 
applicant can expect about 12 “quali¬ 
fied” introductions. 

Scientific Marriage Foundation, Mel- 
lott, Indiana, is among the oldest (now 
in its ninth year), most marriage-pro¬ 
ductive (it claims to have “produced” 
some 10,000 marriages), and lowest in 
cost of computerised matchmakers. 
Founded by Dr George W. Crane, an 
M.D., a practising psychiatrist and 
author, the foundation in Dr Crane’s 
words, is “a non-profit social project.” 

Dr Crane is plainly proud of results. 
“Our divorce rate,” he told the author, 
“is only 10 —10 divorces after nine 
years of operation, which means just 
1 / 10th of 1 per cent ... in contrast to 
(a divorce rate of )about 30 per cent or 
even worse for the nation at large.” 

Scientific Marriage Foundation oper¬ 
ates in all 50 States and Canada, relying 
on some 3,000 clergymen (of all major 
faiths) to “do the personal interviewing 
of applicants.” The resulting data, re¬ 
duced to 10 “compatibility” factors, is 
fed to an IBM 101 statistical tabulator. 
“Matched” couples are introduced by 
mail and after some correspondence, are 
encouraged to meet. 

Michigan Scientific Introduction Ser¬ 
vice. Inc., Ann Arbor, Mich., perhaps 
the third largest of the computerised 
mate-finders, “pairs” prospective couples 
much as do the others — by tests and 
questionaires, amasses some 150 key 
facts and from these matches likely 
marriage partners. Men get the names, 
addresses and phone numbers of their 
female compatibles and are supposed to 
take it from there. 

In Germany where professional 
matchmaking (with or without a com¬ 
puter) has been popular since the 
Middle-Ages — and more so today, 
with frauleins vastly outnumbering men 
—many of Germany’s 260 professional 
matchmakers have turned to electronics. 

Hamburg’s Altman Institute, for ex¬ 
ample, puts hopeful brides and grooms 
through a four-page psychological quiz 
and a personality “colour test,” then 
feeds this data to a computer. 

Computerised matchmaking has cap¬ 
tured the imagination of millions of 


young Germans, many of whom leave 
school at 15 and, thereafter, have a 
hard time meeting suitable marriage 
partners. Whereas U.S. teenagers and 
young adults rendezvous at local drive- 
ins or bowling alleys, a growing num¬ 
ber of young Germans head for a com¬ 
puterised matchmaker. German mate- 
finders say the majority of their husband 
hunting clients are in their twenties 
(often early twenties), the men in their 
thirties. By contrast, some American 
electronic “mating” services complain 
that they’re “overloaded with over-40 
divorcees and and near-50 bachelors.” 

A German marriage-initiator states, 
“There’s no stigma to meeting by elec¬ 
tronics in this country. How could 
there be when brokers, often with the 
aid of computers, arrange 60,000 to 
80,000 marriages every year?” 

By contrast, many “computerised” 
American couples confess to “embarrass¬ 
ment” at having met by electronics. 
Hundreds of electronic couples hide the 
circumstances of their meeting from 
friends and relatives. Most U.S. “mat¬ 
ing” agencies advertise, “All correspon¬ 
dence in plain, white envelopes.” 

Almost as clandestine are the Ameri¬ 
can computer makers themselves. An 
IBM spokesman in Los Angeles, 
squeamish at the use of IBM’s machines 
in courtship, parried all questions with 
a curt. “Go ask Sperry-Rand.” An¬ 
other computer maker’s representative 
put it just as bluntly, “We don’t en¬ 
courage our computers being put to this 
use. Our feeling is that whatever the 
findings, they’re far too statistical . . . 
just a surface reading which misses the 
mark in psychological depth percep¬ 
tion.” 

This view seems to be borne out in 
some instances, and there seems to be a 
measure of agreement that some com¬ 
puter agencies are worthless. Some 
produce results that are ludicrous. 

Consider the 26-year-old stenographer 
—pretty and personable by any reck¬ 
oning — who describes the six men 
dredged up by a computer as “the sad¬ 
dest collection of misfits and oddballs 
I’ve ever met. If that’s the computer’s 
judgment of me, then I’ve been over¬ 
rating myself for years.” 

Such disheartening results aren’t the 
fault of electronics. The fault lies with 
the clientele. One electronic match¬ 
maker admits that the “average” age of 
his female applicants is 38 and that fully 
“80 per cent have been previously 
married” (meaning, they’re divorcees). 
The average male on his roster is 40 
(and 60 per cent of these males have 
never been wed). 

The article gives details of a case 
history from the files of Human Inven¬ 
tory Inc., of Los Angeles (President Dr 
Richard R. Stephenson) to show how 
successful a computer-arranged marriage 
can be. 

No. 2134 is a not overly handsome 29- 
year-old computer programmer at a west 
coast data processing centre. He has a 
Bs. degree in statistics, earns a little less 
than $12,000 a year and has an abiding 
interest in his twin vocations: electron¬ 
ics and statistics. In his teens. No. 
2134 had “fallen hard for any number 
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NEW 

VERSATILITY 



VARIPAK IE 


PRINTED CIRCUIT CARD ENCLOSURE 



VARIPAK II is our improved printed circuit or matrix board 
card enclosure designed to provide maximum density 

coupled with complete flexibility. It has, in addition, the following features: 


1. Simplicity of Card Guide design offers greater 
strength. 

2. Guides can be easily inserted into Guide Plate 
and also quickly removed from any position 
without damage to either the Guide or the 
Guide Plate. 

3. Card Guides have sufficient float to allow for 
any tolerance accumulation between the Card 
Guide and connectors. 


4. Guide Plate fabrication from extruded aluminium 
provides a much stronger unit. 

5. Connector Panel is assembled with machine 
screws and nuts rather than self-tapping sheet 
metal screws. 

6. Sixteen standard sizes covering a wide range of 
printed circuit card sizes are available. 

7- Special sizes can be provided with little or no 
tooling charges. 


DUAL PURPOSE MODULE ENCLOSURE 




PRINTED CIRCUIT OR MATRIX CARD 


The Elco 5002/4 Series Printed 
Circuit Connectors shown with a 
printed circuit board is unique 
in its design and flexibility. The 
actual connection is made by 
a male contact attached to the 
P.C. board by a simple staking 
operation. This ensures a de¬ 
gree of reliability which cannot 
be obtained by the old method 
of connection. This method 
relied on the foil of the P.C. 
board for the actual male con¬ 
tact and unlike the ELCO 
contact, did not provide the 
gold surface now considered 
almost essential by experienced 
circuit engineers. 

The connector itself is made 
from individual modules and can 
be readily altered if this be¬ 
comes necessary at some later 
date. 


Technical Data Bulletins 00-5002, 00-5023 and the Vector 


An ELCO 5023 Series Printed 
Circuit Connector with a Vector- 
Board Type 837 BWE epoxy 
glass matrix board is an ideal 
combination for prototypes. The 
strong board will withstand 
even the most rugged handling 
and can be drilled or punched 
for mounting components with 
no danger of cracking or 
breaking. 

Elco contacts may be quickly 
staked to the board, if required 
and by using the special MINI¬ 
KLIP terminals for component 
mounting, the board may be 
wired in the same actual layout 
which will be used when a 
printed or etched circuit module 
is made. This means that even 
in the very early prototype 
stage the circuit can have all 
the advantages of plug-in 
facilities. 

leaflets may be obtained from any ELCO Distributor 


ELCO (AUSTRALASIA) PTY. LIMITED. A subsidiary of International Resistance Holdings Limited 
___ The Crescent, Kingsgrove, N.S.W. Phone: 50 0111 (20 lines) 

OTHER ENQUIRIES THROUGH INTERSTATE AGENTS: 

VIC.: A.E.E. CAPACITORS PTY. LTD., 202 Bell Street. Preston. S.A.: COLLETT & CANT PTY. LTD., 103 Halifax Street, Adelaide. 
QLD.: K. H. DORE & SONS, 505-507 Boundary Street, Brisbane. TAS.: W. P. MARTIN PTY. LTD., 202 Argyle Street, Hobart. 

W.A.: SIMON HOLMAN &. CO.. 184 Roe street. Perth. 
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of girls,” he concedes, and during col¬ 
lege and afterwards he dated frequently 
—but never seriously until the day in 
May, 1963, when he met No. 576. 

Number 576 is a pretty, but not 
beautiful. 26-year-old legal secretary 
and college grad, whose father, a 
physician, still tends his ham rig with 
the same affection he shows his patients. 
Number 576 would have listed 
“marriage” as her main goal in life, but 
admits, “Even though I’ve always dated 
quite a lot. I’d about given up finding 
the just-right fellow — until I met (she 
gives his name) No. 2134.” 

Today, No. 2134 and No. 576 are 
happily married — one among hund¬ 
reds, perhaps thousands, of couples 
brought together by an electronic com¬ 
puter. 

Despite “electronic” backgrounds, Bob 
and Mary, as we’ll call them, are sensi¬ 
tive to the “stigma” of their electronic 
courtship. In the security of his ano¬ 
nymity, Bob declares. “I am 100 per 
cent convinced — as both a statistician 
and electronist — that scientific intro¬ 
duction, such as Mary’s and mine, is 
the wave of the future ... as, for us, 
it proved to be the wave of the pres¬ 
ent.” 

Human Inventory Inc., though a com¬ 
parative newcomer to psycho-electronic 
matchmaking (it is now in its fourth 
year), claims an “inventory” of well over 
4,000 clients (all potential mates) and, 
undisputedly, is among the nation’s most 
studiously scientific of mate-finders. 

Hi’s basic psychological screening is 
a thorough-going 500-item true-false per¬ 
sonal audit: the “Pair Test” (which 
stands for “Psychological Audit for In¬ 
terpersonal Relations”). Devised by Dr 
Stephenson, who received his Ph.D. 
from the University of Minnesota and 
taught at both Minnesota and the Uni¬ 
versity of Iowa, the “Pair Test” meas¬ 
ures applicants on 20 separate “scales” 
which weigh compatibility factors in 
marriage. 

Six of the “scales” measure basic per¬ 
sonality factors—for example, whether 
a person possesses a low or high degree 
of “dominant leadership” or. its oppo¬ 
site, “dependent suggestibility.” Six 
others delve deeply into behavioural fac¬ 
tors—a person’s rating in such matters 
as “Order and Routine” and “Intellec¬ 
tual Control.” Four of the “Pair Test’s’* 
scales measure attitudes—among them 
attitudes toward “family,” “money” and 
“social status.” 

Some scales seek out “likenesses” 
which make for compatibility. Others 
seek to pinpoint critical differences which 
for true compatibility, are as essential 
as likenesses. Thus, a high degree of 
“dominant leadership” in one partner 
(presumably the male) demands, for 
compatibility, just the opposite in his 
mate: a high degree of “dependent sug¬ 
gestibility.” 

Human Inventory’s tests (including 
some designed to spot cheaters: those 
who might attempt to fake their an¬ 
swers) go far beyond even this com¬ 
plex “interpersonal” appraisal. Appli¬ 
cants are asked (on a separate and care¬ 
fully calculated form) to rate themselves 
a “self-descriptive” audit which often 
—when correlated with their “Pair 
Test” ratings—is vastly revealing. Appli¬ 
cants also state their preference of part¬ 
ners as to age, height, weight, religion, 
education, race and other factors. As 
yet another cross-check, HI asks appli¬ 
cants to supply what psychologists term 
a “peer rating”: a check list on which 


a friend or relative confidentially checks 
any of 100 items ... as descriptive of 
the applicant (samples: he’s a “social 
climber,” “impulsive,” “like parties,” 
“spends wisely”). 

When a computer “pairs” a couple, 
each receives by mail a “Client 
Referral” slip listing only a code num¬ 
ber and about 12 items of data, includ¬ 
ing, education, marital status and occu¬ 
pation. Before exchanging names and 
addresses, clients are encouraged to cor¬ 
respond for some time—usually several 
months—using only their agency code 
numbers, with the HI office acting as 
forwarding agency. Once the name and 
location of the opposite number is 
known, a personal meeting usually 
follows within a few weeks. 

Bob and Mary were unusual. Their 
eventual meeting (and marriage) was the 
product of Hi’s initial “electronic sort¬ 
ing.” Many mate-seekers correspond 
with upwards of a dozen “compatibles” 
before meeting or. in fact, even learning 
the other’s name. Some never meet. 
Something in the tone of one or the 
other’s letters kills the romance before 
it has ever begun. 

Not surprisingly — in view of the 
scrupulously scientific approach—Human 
Inventory’s “inventory” is top-heavy with 
professional people, men as well as 
women. HI claims that 60 per cent of 
its male applicants hold college degrees 
and that 10 per cent of these have ad¬ 
vanced degrees (manv are doctors, law¬ 
yers and Ph.D.’s). Engineers, says Dr 
Stephenson, comprise about 30 per cent 
of the male inventory. 

“But machines do not replace or elim¬ 
inate romance,” points out Dr Stephen¬ 


son. “They merely provide a better- 
risk selection of acquaintances with 
whom a person can ’fall in love’.” 

Even though years of preparation 
have gone into his “Pair Test,” Dr Ste¬ 
phenson is quick to acknowledge that as 
yet he has no long-term validation in 
terms of marriage success. “Psycholo¬ 
gical tests of the kind we’ve devised re¬ 
quire years for correlation and valida¬ 
tion,” he explains. “It takes time—10 
years, perhaps even 20 years—before the 
variables in such complex test scales can 
be precisely weighed against the 
others . . 

Electronically, Human Inventory 
makes use of the facilities of the famed 
National Computer Systems centre in 
Minneapolis, Minn. Here, at one of 
the nation’s largest test scoring labs, the 
raw test scores from the “Pair Test” 
are electro-optically scanned by NCS’s 
document reader (5,000 sheets an hour) 
which puts the information on magnetic 
tape. The tape feeds a Control Data 
Corp, 160G computer which, in turn, 
controls an electronic punch card mach¬ 
ine that translates taped data into some 
ten punch cards. In this basic card 
form, data can either be programmed 
through computers (to turn out various 
statistics aimed at validating test results 
against marriage results), or returned to 
Hi’s Los Angeles office where the cards 
are often electronically sorted 45 or 
more times to narrow to “finite compat- 
ability” the matching of potential mates. 

After weeks of testing and scientific 
matching, electronics has done as much 
as it can be expected to do. The rest 
is up to chemistry—the catalyst of love 
and marriage. S3 


METAL LOCATORS—Continued 


working at 100 to 1,000 cps. Some have 
selectable frequencies. Other (external) 
sources of AF can be used. 

An AF locator is at its best on 
long lines. Up to five miles is quite 
practical, with excellent accuracy and 
reliability. Lower frequencies carry fur¬ 
ther and confuse less, but lose the radia¬ 
tion feature of RF. 

The best locator, in case you’re going 
to ask, is determined more by the job 
at hand than by the locator’s price tag, 
which may be from $100 to $1,000. Any¬ 
thing from a hairy-spaghetti did-it-your- 
self to a glossy big geophysical set can 
be counted on to do a good job within 
the limits of its design. 

To clear your head on the matter of 
locators, try a 15-minute workout using 
the running motor of your car, a pocket 
transistor radio and a length of buried 
stuff such as a water or sewer line under 
your basement floor or underground 
wiring to a garage or to a garden light. 

Clamp or twist a wire of any size 
to an exposed part of the pipe or cable 
for a good electrical connection. Insert 
the other end of the wire, bared and 
possibly looped, into a sparkplug lead 
of your car. Start the car, turn on the 
radio, which must be tuned off any 
station, and search for the raucous pulses 
of the ignition. 

You should find them very loud with¬ 
in 3 or 4 feet of the ignition wire and 
your wire lead. They should also be very 
apparent along the buried stuff for sev¬ 
eral feet to either side and for its whole 
length, or 50 feet of it at least. 

Don’t be surprised if the signal is also 


apparent in other house wiring, water 
and other facilities. As you play around 
with the radio you’ll learn many things. 
You’ll find that you can’t locate the line 
any better than within a broad band 
about as wide as the depth of the metal. 
Your sharpest results will be with the 
volume turned down to a barely audible 
level. An earphone is better than the 
speaker. 

A little more study and you’ll see that 
th e radio would perform better if the 
AVC were cut out—AVC tends to dull 
the sharp edges of signal areas—and if 
it had a sharply directional pickup, such 
as a loop. More, the ignition type trans¬ 
mission with both AF and RF compo¬ 
nents and a hashy trail between could be 
better for some purposes if it made up 
its mind one wav or another. 

In short, this experiment will lead you 
to a conclusion that a metal locator, like 
every instrument in your kit, will do 
work that nothing else can; but its use 
still depends on that well known button 
at the top of your spine. 

EDITOR’S NOTE. We ask readers to 
note that we cannot enter into technical 
correspondence on this subject, and we 
particularly emphasise that we cannot 
give circuits or constructional details for 
any of the metal detectors described, 
since this information was not included 
in the original article, and we have no 
suitable data on file. However, we point 
out that details of a pipe and wiring 
tracer were given in an article pub¬ 
lished in the September, 1965, issue. 
Copies of the article are available 
through the Reader Inquiry Service. S3 
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MAGNECORD MA88 high precision Profes¬ 
sional Pick-up, designed to accept any standard mount 
cartridge. 

Magnecord MA88 . $45.00 ..... (£22.10.0) 


MAGNECORD P58H Professional Studio Turn¬ 
table (meets Australian Broadcasting Control Board 
Standards), less than .1% WOW and FLUTTER. Heavy 
cast base. Hystersis synchronous motor, actually is used 
in 70% of Australian Broadcasting Stations. . 


MAGNECORD Stylus Inspection Microscope. 

Every High-Fidelity connoisseur must have a Stylus 
Microscope, which magnifies to 230 times normal size 
without any need for moving stylus from the cartridge. 


MAGNECORD MDP1 DUST P.U. A must for 

the protection of your hi-fidelity records. Automatically 
removes dust and static charges while a disc is being 
played without damaging the record grooves in any way. 
Price — $4.50. Also available for use with record 
changer MDP2, $2.50. 


MAGNECORD CARTRIDGES 

1. MC102 Sapphire Mono $ 4.00 (£2. 0.0) 

2. MC102D Diamond Mono ... $ 8.00 . (£4. 0.0) 

3. SC202 Sapphire Stereo . $ 5.00 (£2.10.0) 

4. SC202 Diamond Stereo . $ 9.00 (£4.10.0) 

5. Ultra Grade SC301D Diamond Stereo 

with 15° tracking angle . $ 9.75 (£4.17.6) 

6. M1007 Professional High performance 

magnetic cartridge . $25.00 . (£12.10.0) 


offliie 

record 

The keenest enthusiast can only take off 
the record the best that recording skills 
have put on it. High-Fidelity reproduction 
starts with the Turntable and Pick-up. 
Here must exist engineering skills that 
match the techniques of the recording 
studios — Turntables, Pick-ups and cart¬ 
ridges will reproduce faithfully all that the 
recording engineers have put on to your 
record. 


Available at all well equipped High-Fidelity Dealers. If your Dealer is temporarily out of stock, see 

MAGNECORD SALES & SERVICE, “Chapman House”, 210 Clarence Street, SYDNEY. 29.1704 

- T MCX.2A 
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Ten Years of 
Videotape 

In April, 1956, the world's first practical videotape recorder 
was unveiled at the National Association of (Radio and TV) 
Broadcasters' Convention, by the Ampex Corp., of Redwood 
City, California. At that time Ampex was a small company 
specialising in the production of professional audio tape re¬ 
corders. Since then the videotape recorder has found accep¬ 
tance in many other fields beside TV broadcasting. 


Development of the videotape re¬ 
corder began in the early 1950s, in 
response to the rapid growth of tele¬ 
vision broadcasting. A number of major 
companies in the U.S. and England 
undertook engineering and development 
programs to employ magnetic principles 
in recording pictures and sound. 

Ampex, which had enjoyed earlier 
successes in the proprietary develop¬ 
ment of the first professional quality 
audio tape recorder in 1947 and the 
first high frequency magnetic recorders 
for recording scientific data soon after, 
began engineering work on its success¬ 
ful videotape recorder in 1952. 

Although at that time only a small 
company, Ampex had had considerable 
experience in magnetic recording, and 
was able to draw on its experience in 
this field to design the first successful 
videotape recorder. 

In 1958, Ampex brought out the first 
conversion unit for colour recording and 
playback. Last year Ampex enhanced 
colour tape casting with the VR-2000 
high-band videotape recorder which pro¬ 
duces superior colour recordings and 
third generation colour tape copies equal 
in quality to previous master tapes. 

Taking advantage of the many im¬ 
provements in recorders, along with im¬ 
provements in the quality of video tape, 
broadcasters are finding new ways to 
put the medium to work for them. 
Taped commercials, syndication of pro¬ 
grams by non-network producers, and 
on-the-spot taping of news and sporting 

One of the advanced model 
videotape recorders currently 
made by Ampex is this Model 
VR-2000, suitable for colour and 
monochrome recordings. Ampex 
claim it can produce third gen¬ 
eration duplicate colour tapes 
equal in quality to master tapes . 


events are becoming more and more 
common. 

While broadcasting has accounted for 
most videotape recorder and tape sales 
in the past 10 years, it is being over¬ 
taken by sales in the closed circuit tele¬ 
vision field. In fact, it is estimated that 
the total video recording market today 
is about evenly divided between broad¬ 
cast and closed circuit television. 

The use of videotape recorders in 
closed circuit television has increased 
greatly in recent years with the intro¬ 
duction of lower cost recorders. From 
the first high priced recorders used 
primarily in broadcasting, the cost of 
videotape recorders dropped to the 
$10,000 to $15,000 range in 1963. Last 
vear. high quality recorders for about 
$3,000 were introduced for closed cir¬ 
cuit applications. 

Closed circuit recorders are proving 
especially valuable in education. Many 
universities, colleges, secondary schools 
and primary schools in the United 
States and in other countries rely on 
videotape recorders as an important aid 
in teaching. 

Educational institutions use videotape 
recorders in such courses as science, 
language, engineering, music, physical 
training and many others. Videotape 
recorders enable schools to record les¬ 
sons prepared by their best teachers for 
later playback to large numbers of 
students. Tapes may be saved and 
shown repeatedly or erased and used to 
record another lesson. 

Industry uses videotape recorders to 
train employees and increase the effec¬ 
tiveness of sales personnel. Hotels offer 
videotape recording services to guest 
companies for conducting business and 
training meetings and to program local 
information ana entertainment to guests. 

In medicine, doctors record fluoro- 
scope pictures for repeated analysis 
without exposing patients to excessive 
radiation. Psychiatrists record and play 
back patient interviews. The videotape 
recorder permits recording and later 
playback of delicate operations for study 
of surgical techniques. 

Police and firemen have tested video¬ 
tape recording with positive results for 
surveillance, recording crime scenes, 
traffic control and other uses. 

In a brief decade videotape recording 
has matured into a worldwide industry 
accounting for $100 million in yearly 
sales. Indications are that it will con¬ 
tinue to become an even more dynamic 
industry in the years ahead. B 

TOP TO BOTTOM: The first network broadcast using videotape was 
on 30/11/56 from CBS TV City, Hollywood. 

Mobile Ampex “Videotrainer** records science experiment on tape for 
replay to students throughout school district . 

Home video recorder can be used to make “instant home movies.** 
Ampex “Videofile** stores documents electronically on videotape , and 
allows them to be erased , replaced , up-dated and rearranged . 
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W.A.: Athol M. Hill, C13-615 Welling) 
Tas.: K. W. McCulloch Ply. ltd., 109 
A.C.T.: Australian Physical Laborator 
Tel. 4 3010 (Mr. J. E. Howe) 


lead Office: 28 Elizabeth Street 
iydney Office: 26 Ridge Street, 


Simon GrayPtij Ltd 


HE MOST REAIISTIG HIGH FIDELITY SOUND ORIGINATES WITH 


Send today for your FRF£ descriptive catalogue and 
detailed specifications. 


Over 90% of Australian professional users... the 
radio and television stations and recording studios 
. . . have standardised on 0RT0F0N moving coil 
pickups. What are the advantages of the 0RT0F0N 
moving coil system? Firstly, the ORTOFON system is 
inherently more linear, as well as being consistently 
stable and predictable... and absolutely free from 
distortion. Stereo demands higher per ormance stand¬ 
ards and even minute distortion is unacceptable? 
non-linear distortion makes the best high fidelity 
system sound second rate. Other magnetic systems 
such as variable reluctance, moving iron and moving 
magnet are subject to problems involving non-linear 
hysteresis and transient distortion. ORTOFON moving 
coil principles completely eliminate these factors. 
An open invitation is extended to you to compare 
the ORTOFON SPU-GT-E moving coil cartridge (illust¬ 
rated) with any other cartridge regardless of price 
. . . and listen to the astounding difference! 


FOR 6REATER CLARITY AND NATURAL MUSICAL REPRODUCTION 
OVIK THE COMPLETE SOUND SPECTRUM INSIST ON 


Wharfedale 


LOUDSPEAKERS 


Illustrated is the SMG 212 tone firm and the 
SPU-GT-E cartridge. ORTOFON tone arms are avail- 
able in 0 models. Type “A” cartridges are for 
general hi I use... type “C M for professional 
users and the serious music lover. The $PU 
series has been designed for all high quality 
stereophonic applications. Any cartridge may be 

1 used with OPTOFON “G" arms when fitted with 
the open-front metal “G” shell 

I ----— 

The ORTOFON elliptical diamond stylus closely approximates 
the shape of the original cutting stylus, and will track the 
most complex wave form without distortion due to pinch 
effect. Freedom from distortion is obvious towards the 
centre of a disc where pinch effect is always a problem. 
Tracking pressure of 2 grams and less minimises stylus 

^md record wear. 


Audio engineers and music lovers enthuse over Wharfe- 
dale clarity... right through the frequency range! 
Constant research by Wharfedale guarantees the Wharfe- 
dale you buy is the most effective speaker in its class. 
Exclusive roll surrounds permit maximum cone excursion 
in sealed or small enclosures to give outstanding bass 
response—high frequency response is substantially linear 
due to the use of Wharfedale s unique double diaphragm. 


The Wharfedale range includes:— 

★ 8" Bronze ★ 8" Bronze RS/DD ★ Super 8 RS/DD 

★ 10" Bronze RS/DD ★ Golden 10 RS/DD ★ Super 10 
RS/DD ★ RS 12 DD ★ Super 12 RS/DD ★ W12/RS/PST 

★ W12/EG * W15/EG (Illustrated—Super 12 RS/DD). 
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Atom powered heart battery 

A heart pacemaker — a device that gives electrical pulses 
to keep the heartbeat normal — using nuclear power, is now 
foreseen by the United States Atomic Energy Commission. 
A New York report said the Commission is initiating a program 
for development of a self-contained device powered by a radio¬ 
isotope, which could be inserted in the body by surgery and 
so be independent of batteries. 

The Commission has invited technical proposals. The 
minimum operating life would be 10 years, or two or three 
times the lifetime of existing pacemakers. It would operate at 
a power of several hundred millionths of a watt and be fuelled 
by plutonium 238. 

Safety against radiation exposure is one of the objectives. 
Plutonium 238 has low shielding requirements, because it emits 
only alpha particles, which are stopped by even a thin sheet 
of plastic. 

The estimated cost of the first phase (engineering design, 
component development and short-term testing) is $US500,000 to 
$US750,000. This phase should be completed in less than two 
years. If this is successful a second phase would proceed to 
assembly and fabrication and performance tests. 

Radio controlled shopping baskets 

To counteract the large number of shopping carts and 
baskets which disappear from large supermarkets, R. A. MacPlum 
Industries Inc., 175 Entin Road, Clifton, New Jersey, U.S.A., 
has devised a shopping container incorporating a warning signal 
system which operates whenever the container is transported 
beyond predetermined bounds. The container also has a radio re¬ 
ceiver for passing advertising messages to the customer, for 
announcing the week’s “specials” or where to find particular 
goods. The apparatus is small and does not prevent the container 
from being telescopically stacked. 

Eliminating the steering wheel 

Steering wheel columns which sometimes skewer the driver 
in a car crash are a major accident hazard. Many American 
cars now are fitted with collapsible columns, but the Dual 
Wheels Company, Brooklyn Avenue and Marion Place, Baldwin, 
New York, does away with the normal steering wheel entirely. 

Instead, the car is guided by two small wheels placed 
edgewise at each side of the driver’s seat. The wheels are 
connected by flexible shafts to the steering gear. Dual Wheels 
says they can easily be fitted to existing cars. 

New missile deterrent 

A weapons system which is said to be the most effective 
deterrent against nuclear attack developed in the Western world 
will be made for the U.S. Defence Department under the terms 
of a contract awarded to the Lockheed company, worth 
$US26.5m. It is the Poseidon missile, which Lockheed says is a 
“greatly improved submarine-launched weapons system with in¬ 
creased capability and accuracy, eight times more effective than 
the old Polaris missile.” 


A winner of the New Zealand Craftsman Training 
Foundation Award, Mr Leo K. Barnes, of Auckland, 
is now training at the A.W.A. works at Ashfield, and 
is seen here checking the performance of a TV receiver. 
Established in 1964 by a group of Auckland Rotary 
Clubs, the Foundation now includes a large number of 
N.Z. organisations among its sponsors. The object is 
to provide opportunities for young craftsmen in voca¬ 
tions requiring systematic training to widen their skills 
and advance their technical knowledge by working over¬ 
seas. Winners agree to return to N.Z. for at least two 
years after two or three years* training abroad. Mr 
Barnes was one of the first group to be sent overseas by 
the Foundation. 


Debatable tyres for aircraft 

Aircraft tyres that deflate in the air but which inflate for each 
landing have been developed by the B. F. Goodrich Company of 
500S. Main Street, Akron, Ohio. The advantage claimed is that 
they take'up less space in the body of the aircraft during flight. 

The tyres are now under evaluation by the American Air 
Force. Goodrich says they take only half to three quarters as much 
space as conventional landing gear tyres and when deflated 
(sidewalls fold in under the tread) are little larger than the wheel. 
Inflation is automatic when the landing gear is lowered. 


Laser welding report 

In the rapidly increasing field of micro-miniature electronic 
packaging design, the ability of the laser to produce precise 
reproducible fusion welds only one mil in diameter, or even 
smaller, promises to make it an extremely useful tool, both in 
the design laboratory and on the production line. Details of 
this and other suggested applications for lasers are given in 
a new Laser Welding Research Report available from Union 
Carbide Corporation, 270 Park Avenue, New York, N.Y., U.S.A. 

The report highlights circuit board welding methods which 
produce excellent fusion welds on all conventional types of 
claddings without any damage to the substrate. Also described 
are solder reflow techniques employing the laser as a heat 
source to join integrated circuits and other devices to boards 
where melting and fusion of the board cladding is not required. 
Examples of unique laser welder applications include: the 
joining of insulated wires to terminal lugs without stripping the 
insulation; and repair welds on elements inside vacuum tubes. 
In connection with the latter, a method of bending wires by 
precisely controlled, localised heating with the laser beam has 
been developed. 


Proximity switch 

Mechanical failure due to wear, fatigue, seizure, corrosion 
or liquid penetration is eliminated in a proximity switch 
consisting of a simple coil assembly potted in epoxy resin and 
housed in a heavy duty metal sheath. 

Associated with the coil is a remotely mounted control- 
section containing a solid-state switching circuit. This is a highly 
stable system until the coil in the switch head is unbalanced 
by the presence of metal over the front face. This causes a 
rapid change in the circuit currents and the solid-state amplifier 
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UNIVERSAL FLUID ARM —10" 

An ultra light weight arm incorporating 
a precision uni-pivot and using a viscous 
fluid for lateral support, stability and 
resonant damping. Pivot friction is not 
measurable by normal means. Complete 
with precision lifting and positioning as¬ 
sembly also an anti-skating bias device. 
All conceivable adjustments are provided 
for. Integrated leads and phono plugs 
already fitted. Single hole mounting. Suit¬ 
able for modern light weight cartridges 
tracking at 3 grams or less. 

STYLUS BRUSH. 

Manufactured to the same high standards 
as all other products. Squirrel hair brush. 


UNIVERSAL STANDARD ARM —10". 

Similar in most respects to the fluid arm 
but without anti skating device. The 
precision uni-pivot is of conventional 
design. Has same ultra low mass as fluid 
arm and superbly engineered from finest 
materials. Suitable for high compliance 
cartridges tracking at 3 grams or less. 

SWEEP ARM —10". 

Uses only finest and softest squirrel hair 
for sweep brush. These qualities allow 
for_ complete removal of foreign material 
without any damage to the records. Mount¬ 
ing height is adjustable allowing carefully 
balanced operation. 


STYLUS SCALES. 

Capable of precise measurements to l/50th 
of a gram, these scales allow more precise 
tracking weights to be easily accomplished. 
This precision instrument operates on a 
finely made uni-pivot with adjustable 
balance cursor and bubble balance in¬ 
dicator. 

transGiiptor! 


SOLE 

AUSTRALIAN 

AGENTS 


H. ROWE 


4. CO. PTY. UTD. 
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SCIENTIFIC NEWS-cont. 


in the control set will immediately switch to a different voltage 
level suitable for operating an alarm relay or other control 
circuit. Apart from the sensing face, the whole unit may be 
mounted in solid metal. 

In one application, with a specially designed control unit, 
the switch is suitable for use on machine tools since it is 
able to discriminate against iin swarf chips while operation is 
obtained from steel actuators of one inch by one inch and above. 

The makers are Mec-l'est, of Copse Road, St. Johns, 
Woking, Surrey, England. 


Landing mats for aircraft 

Aluminium honeycomb panels weighing only 41b per square 
foot, but strong enough to withstand the landing impact of an 
aircraft, have been developed by the Kaiser Aluminum and 
Chemical Corporation of 300 Lakeside Drive, Oakland, Califor¬ 
nia. Kaiser has a 25 million dollar contract for the panels, 
which are spread on soft ground to make runways for military 
aircraft. The honeycomb material is sandwiched between two 
sheets of heat-treated aluminium, framed in extruded sections. 



E.M.l. Electronics, of Hayes, England, have developed 
a high-performance low-cost solid-state measuring oscil¬ 
loscope which operates from 12V battery or AC mains. 
Features of the instrument's performance are stable trig¬ 
gering up to 30MC , Y-amplifier band with of 15MC and 
sensitivity of 50mV/cM. Because of its compact size 
and low weight, and ability to operate without mains 
supply, it is expected to be particularly suitable for 
mobile operations on land, sea and in the air. 


ADF's for Macchi trainer aircaft 

A contract worth about $500,000 for the supply of automatic 
direction finding systems for the R.A.A.F.’s new Macchi trainer 
aircraft, has been awarded by the Department of Supply to 
Bendix Tecnico Pty. Ltd., Sydney, the aerospace engineering 
member of the Pye group of companies in Australia. Minister 
for Air Mr Peter Howson said the ADF system to be used would 
have a maximum content of Australian-made parts. 

The R.A.A.F. carried out technical and operational evalua¬ 
tion of all known comparable systems in Britain, U.S.A., Europe 
and Australia before selecting the Bendix Tecnico system. The 
Minister said the order had been placed after it had been proved 
to the satisfaction of the R.A.A.F. that the system compared 
favourably with any other in proven reliability, prompt 
delivery, adequate support and modern development. 

A statement from Bendix-Tecnico says that these are the 
first airborne “black boxes” ever built in Australia for purely 
military purposes. Conventional ground and air equipment has 
been produced here, but the critical area of advanced military 
avionics has not yet been served by Australian manufacturers. 
The Bendix devices, which are the same as those used in the 
U.S.A.F.’s biggest transport aircraft, the Starlifter, will be made 
in a new factory at Rockdale, N.S.W. 


New Radio University course 

A course of ten one-hour lectures on “Reliability Engineering” 
will be broadcast over Radio University VL2UV transmitters in 
Sydney and Newcastle, commencing in July. The course will 
deal with the methods of measuring, predicting and improving the 
reliability of manufactured materials, parts, assemblies and 


systems, and will be of interest to designers, engineers and 
production managers in industry. The lecturer. Mr H. S. Blanks, is 
senior lecturer in the University's School of Electrical Engineering, 
who has made a special study of quality and reliability engineer¬ 
ing. 

In Sydney, lectures will be broadcast on Tuesday evenings, 
with a repeat on Wednesdays, commencing 7 p.m. in each case. 
In Newcastle, lectures will be on Tuesday evenings only, at 
7 p.m. The fee for the course is $6, which includes the cost of 
printed notes. 

Further information and enrolment details can be obtained 
from Radio University, P.O. Box 1, Kensington, N.S.W. 
Closing date for enrolment is July 1st. 


Porcelain from slag 

Blast furnace slag is being used by Nihon Gaisha K.K., No. 
1, 2-chome, Hotta Dori, Mitzuho-ku, Nagoya City, Aichi Prefec¬ 
ture, Japan, to form the basic ingredient of a material strongly 
resembling porcelain. Mixed with amounts of ceramic minerals, 
the composition is melted and moulded and the moulded articles 
heat-treated. As well as “ordinary” porcelain, articles with 
tougher, more translucent properties, superior to the genuine 
article, can be produced, it is claimed. 


One seventh of U.K. power now nuclear 

Some 2,000 million kilowatt-hours of power are now being 
generated by nuclear stations in Britain each month, to provide 
nearly 14 per cent of the total output of electricity. This is 
a higher proportion than in any other country. 

Nine stations containing 22 gas-cooled graphite moderated 
reactors are now in operation, with a capacity to send out 
3.38 million kilowatts to the grid. All but two of the stations, 
Calder Hall and Chapelcross, which are owned by the Atomic 
Energy Authority, are controlled by the statutory electricity 
generation boards. Two more of the nine, Dungeness A and 
Sizewell, came on power recently, but the seven operating through 
last winter all maintained load factors of over 90 per cent 
and exceeded their design capacity. 

Two stations now being built, Oldbury and Wylfa, will 
complete Britain’s first power program before advanced gas- 
cooled reactors begin to be introduced with the B station now 
building at Dungeness. The first program will provide a total 
capacity of 5,000 megawatts and the second, taking in the 
advanced reactors, 8,000 megawatts. 



With the development of bright radar displays it is no 
longer necessary for air traffic control centres to be in 
semi-darkness. The display in this picture is a new Mar¬ 
coni model, Type S3006, which is said to be almost 
1,000 times brighter than conventional displays. The 
picture was taken in normal daylight inside a building, 
and with flashlight illuminating the screen, yet the radar 
picture is clearly visible. A video map is incorporated 
in the display, showing the coastline of S.E. England 
and airway routes. The Marconi Company says bright 
displays are a major step towards reducing the tremen¬ 
dous pressure on air traffic controllers, as they eliminate 
the strain of working in semi-darkness. 
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CORDOVER 

SOLID STATE 
MODULES 

NAME 
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DESCRIP 

ACTUAL SIZE 

RETAIL 

TION CODE PRICE 

ELECTRONIC 

SIREN MODULE 

For pushbutton operation. Provides upward scream then 
downward wail (when pushbutton is released). 

SM-I 

$8.20 

BURGLAR 

ALARM MODULE 

For “interlock type switch” operation. Provides con¬ 
tinuing upward scream when actuated. 

SM-2 

$8.20 

MODEL R.R & TOY 
SIREN MODULE 

Similar to “Electronic Siren Module” above, but at 
appropriate toy volume. 

SM-3 

$8.20 

FIRE ALARM 

SIREN MODULE 

Built-in adjustable temperature sensor triggers upward 
screaming siren. 

SM-4 

$11.70 

PUBLIC ADDRESS 
AMPLIFIER MODULE 

Input-Carbon microphone: Output—Will drive up to a 
15in speaker at volume to carry several hundred yards. 

PAA-2 

$4.70 

PUBLIC ADDRESS 
AMPLIFIER MODULE 

Tnput—High impedance microphone. Output — Will 
drive any size P.M. speaker to auditorium volume. 

PA-9 

$8.20 

C.B. MICROPHONE 
PREAMP MODULE 

Increases your HI-Z microphone output to optimum for 
more dependable transmission of portable transreceivers. 

MP-7 

$8.20 

INTERCOM 

MODULE 

To complete intercom—needs only two speakers, battery 
and switch. 

IC-9 

$8.20 

GUITAR 

AMPLIFIER MODULE 

Simply connect a contact microphone, a speaker and a 
battery for concert quality and auditorium volume. 

GA-9 

$8.20 

TELEPHONE 

AMPLIFIER MODULE 

Connect telephone pick-up coil, speaker and battery i— 
permits group listening to both sides of a conversation. 

TA-9 

$8.20 

BABY NURSE 

MODULE 

Safe 6 volt battery operation. Will report baby’s moving 
n his crib and even amplify normal breathing. 

BN-9 

$8.20 

DUAL FLASHER 

MODULE 

Alternately flashes two No. 47 pilot lights at rate of 
about 100 times per minute. 

BB-8 

$4.70 

TRANSISTORISED 
METRONOME MODULE 

Requires addition of 6V Battery, PM speaker and 2 
meg. potentiometer. Accurate beat 40-208 per minute. 

MN-4 

$4.70 

PHONOGRAPH 
AMPLIFIER MODULE 

Input—High impedance cartridge. Output — Will drive 
8 ohm P.M. speaker to better than average volume. 

PH-7 

$9.00 

PRICES: The above prices include Sales Tax and are F.O.R. Sydney. 

(Slightly higher interstate) 

THESE MODULES ARE AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 

JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 

MELBOURNE: ADELAIDE: BRISBANE AGENTS: PERTH AGENTS: TASMANIA.AGENTS: 

15 ABBOTSFORD ST., 652 SOUTH ROAD, T. H. MARTIN P./L., C. F. LIDDELOW & CO., K. W. McCULLOCH P./L., 

NTH. MELBOURNE. GLANDORE. (53-6117) WILSON HOUSE, ,£I\' ■ a,ii5A«t22 

(30-2491-2) CHARLOTTE ST. PERTH. (28-1102) LAUNCESTON (2-5322) 

(2-1785) 
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This small package, with a capacity of only 0.3 cu. ft., 
is a complete computer, which the makers, Litton In¬ 
dustries, claim is the smallest and lightest to offer mili¬ 
tarised real time data processing with multiple program 
and multiple computer capability. It contains 4,096 32- 
bit words of memory, but this is expandable to 32,000 
words and with the addition of memory extension to 
131,072 32-bit words. The compact size has been made 
possible by the use of monolithic silicon integrated and 
hybrid circuits and miniaturised power supplies . 


Electronics conference in N.Z. 

The New Zealand Electronics Institute (Inc.) and the Inti- 
tution of Electronics and Radio Engineers (N.Z. Section) is plan¬ 
ning to hold the country’s first national electronics conference 
in August this year. Entitled “Electronics in Action,” the con¬ 
ference is designed to appeal to people using electronics in a 
wide range of activities, and the following sections have been 
planned: Data Handling, Modern Communications, Research 
Electronics, Industrial Electronics, Medical and Biological Elec¬ 
tronics, Electronics in Aviation, Nucleonics and Electronics in 
Education. 

Anybody wishing to attend the conference can obtain an 
enrolment and accommodation booking form from Mr R. H. E. 
Beckett, P.O. Box 3325. Auckland, C. 1. 

Coating diamonds with metal 

Diamond particles coated with metal are said to make a 
grinding wheel which will remove twice as much carbide as a 
conventional diamond grinder. 

The Norton Company, of 1, New Bond Street, Worcester, 
Massachusetts, developed the system for coating the diamonds, 
which are then bonded with a resin. The metal “armour” is said 
to keep the diamonds from being pulled out of the wheel. Such 
a wheel, it is stated, will remove 316 cubic inches of carbide under 
conditions in which a standard wheel removes only 135 cubic 
inches. 

Metal shaping process 

A way of deforming metals by using an electric current to 
heat them in the areas to be bent and then using an electromag¬ 
netic force to carry out the bending and stretching is announced 
by Deusche Edelstahlwerke A.G. of 16, Oberschlesienstr., Krefeld, 
and Allgemeine Elektricitats, of 150, Hohenzollerndamm, Berlin- 
Grunewald, Germany. 

The companies have succeeded in producing a whole range 
of metal components in shaped steel dies. Rings, angles, rounds 
and rectangular shaped pieces in steel, aluminium, copper and 
other metals are easily produced and are suitable for almost any 
metal-component-using industry, it ig claimed. 

Meter will warn Concord pilots 

A meter which warns pilots of supersonic aircraft, such as 
the Concord, that they are flying at heights which bring them 
within dangerous radiation belts has been developed by the 
British Atomic Energy Authority. 

Supersonic aircraft will fly at heights up to 65,000 feet, 
at which altitude radiation levels due to cosmic rays are higher 
than those normally met by civil aircraft, which usually fly 
below 40,000 feet. If the level of radiation approaches the danger 
level the meter will give a warning signal and the pilot can 
reduce height in order to provide a layer of atmosphere above 
the aircraft sufficiently thick to absorb the radiation. 
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Also from Litton Industries comes news of this flexible 
waveguide, known as “Airflex ,” which can be cut to 
any length and flanges installed or replaced in the field . 
The makers claim that the new waveguide is not only 
less expensive but also better than standard soldered or 
brazed waveguide assemblies . In use, the brass tubing 
material is simply cut to length, an extruded Neoprene 
rubber jacketing is slipped on, and brass flanges are 
attached with a newly developed clamp . 


Surface treatment for steel sheets 

A pretreating process for steel sheets before they are finally 
coated with tin, plastic, paint or other coating has been developed 
by Yawata Iron and Steel Company, of No. 1, 1-chome. 
Marunouchi, Chiyoda-ku, Tokyo. Unlike anti-rusting oils and 
other pretreatment materials the coating applied does not have 
tci be removed before the final finishing operation. 

The pretreatment consists of plating the surface of the hot- 
rolled sheets with nickel, copper or aluminium. Cold rolling of 
the sheets follows and annealing is then carried out. Sheets can 
then be safely stored or further processed and then finally 
coated without further surface treatment. 

Fog off motorways 

Efforts are under way by the New Jersey State Highway 
Department, Trenton, New Jersey, to sweep fog out of the air. 
The “fog broom” is a network of fine nylon filaments wrapped 
around a revolving frame. The filaments pick moisture particles 
out of the air thereby lowering its humidity and raising the tem¬ 
perature so that fog disappears in the tunnel swept by the 
“broom.” 

The highway department plans to mount the brooms, already 
tested in the laboratory, on lorries and drive them through fog 
patches on major motorways. The hope is that this will prevent 
strings of accidents sometimes caused by fog patches. 


This giant circuit 
breaker, the first 
in Britain, rated at 
400,000V, weighs 
19 tons and stands 
23ft high. It is 
seen here erected 
in the forecourt at 
London* s Earls 
Court exhibition 
centre, where it 
was exhibited re¬ 
cently in the Elec- 
t r ic a l Engineers * 
Exhibition by the 
makers, English 
Electric Company. 
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Mullard Thyristors up to 800V with 
a Choice of Controlled Avalanche 


The existing ranges of Mullard thyristors, with the exception of the 4.7A series, 
have now been extended by the introduction of 800V types at four different 
current ratings. The 50A and 70A versions are available with flat base (flange) 
mounting as an alternative, thus simplifying mounting onto heatsinks by obviating 
the need for accurately drilled and tapped holes. The 50A and 70A versions in 
all ranges now have a second cathode lead for gating purposes to avoid 
interference in firing circuits. In addition, a new series of controlled avalanche, 
stud mounted types has been released. These have high pulse, absorption 
characteristics and are also available in four current ratings, with 500V, 600V 
and 700V types, as well as the 800V versions. 

Type numbers for the new thyristors in stud-mounted, flange-mounted and 
controlled avalanche versions are shown in the Table below. Four new stud- 
mounted types extend the present range of 12A, 16A, 50A and 70A thyristors 
to 800V (PIV max). 

Intended for immediate use by equipment manufacturers in applications such 
as DC motor control, furnace control, lighting control, the excitation of alternators 
and the static switching of power, these Mullard thyristors are now in large-scale 
production. 


THE MULLARD RANGE OF 800V* THYRISTORS 









Description 

Maximum mean forward current 

12A 

16A 

50A 

70A 

Stud-mounted 

BTY87-800R 

BTY91-800R 

BTY95-800R 

BTY99-800R 

Flange-mounted 



BTX39-800R 

BTX40-800R 

Controlled-avalanche 

BTX35-800R 

BTX36-800R 

BTX37-800R 

BTX38-800R 


* Maximum crest working reverse voltage (PIV max.) 


The economics of such applications as thyristor DC motor control are becoming 
steadily more attractive and if you require more detailed information on the 
Mullard range of thyristors, our Technical Service Departments are available 
for advice. There is a Mullard Representative in each State and our products 
are available from leading Distributors throughout the Commonwealth. 




Mullard-Australia Pty. Ltd. 


• 35-43 Clarence Street, SYDNEY, N.S.W. 

• 123-129 Victoria Parade, COLLINGWOOD, 

• 33 Bowen Street, BRISBANE; Qld. 

• 266-270 Sturt Street, ADELAIDE, S.A. 

• 579 Murray Street, PERTH, W.A. 


N.5, Vic. 


Phone 29 2006 
Phone 41 6644 
Phone 2 3201 
Phone 51 6341 
Phone 21 2561 
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SCIENTIFIC NEWS-cont. 


Aluminium paste 

An aluminium paste which is dispersible 
in water, paints, varnishes and cellular con¬ 
crete is reported by l’Aluminium prancais, 
23, Rue Balzac, Paris, 8e, The paste is 
made by mixing aluminium powder, an or¬ 
ganic compound and white spirit. The in¬ 
gredients are mixed in such a way as to 
produce “flakes” of aluminium which, the 
company states, gives greatly improved 
covering power as compared with granu¬ 
lated aluminium. 


Frictionless bearing 

Permanent magnets used in frictionless 
bearings for high speed and light loads use 
the repulsion of like magnetic poles in the 
stationary housing and the rotating shaft 
member to provide concentric support and 
no metallic contact between the two. A 
feature of a design developed in United 
States space work is the bevel given to the 
pole elements to provide a large surface 
area for the like poles, as well as better 
axial support for the shaft than cylindrical 
designs. Eccentric rotation is prevented 
automatically by the increased repulsive 
force present when the air gap between 
shaft and housing is reduced. 



Illustrated is a transistorised phase 
meter, Type 632, recently introduce 
ed in U.K. hy Dawe Instruments 
Ltd. The instrument measures phase 
shift and gain, and allows compari¬ 
sons to be made between symmet¬ 
rical input signals over the fre¬ 
quency range SOcps to 100KC. 
Accurate balancing of the input 
levels is not necessary, and both 
reference and signals channels have 
fully compensated attenuators , 


60KW power pack 

A 60KW power pack which has a long 
term stability better than one part in 10,000 
and a speed response of 5 to 10 micro¬ 
seconds is undergoing tests by the manufac¬ 
turers, Brentford Electric Ltd., of Crawley, 
Sussex, U.K. This high degree of stability 
is vital for the control of beam handling 
magnets used in nuclear particle research. 


Enamels for aluminium 

A range of vitreous enamels for cladding 
aluminium has been developed by Blythe 
Colour Works, Cresswell, Stoke on Trent, 
England. The enamels are suitable for use 
in any application which demands coated 
aluminium surfaces. The company states 
that vitreous enamelled aluminium can be 
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In U.S.A., Lockheed California Co. 
has perfected a safe, plastic detona¬ 
tor which will not explode even if 
hit with a hammer and cannot be 
set off by HF radio waves and 
other high energy radiation nor¬ 
mally dangerous to blasting opera¬ 
tions. The device is insensitive to 
temperature extremes from plus 500 
to minus 100 degrees F. In this 
photo, the inventor, Mr Glen Har¬ 
din, shows the result on a lead block 
of his new detonator, one of which 
he is holding in his left hand. 


sheared, punched, sawn or drilled without 
edge chipping or flaking bf the enamel. 
In addition, some improvement in the mech¬ 
anical properties of the metal is obtained. 
The enamels are stated to have excellent 
thermal stability. 


Stronger seams for plastic 

A method of joining together cross-lamin¬ 
ated plastic film so that it can be used 
for heavy-duty bags and other packing pur¬ 
poses has been patented by Ole-Bendt Ras¬ 
mussen, No. 14, Gyvelbakken, Birkerod, 
Denmark. The two films to be joined are 
laid together and holes punched in them 
along the scam lines. Two strips of molten 
plastic material are then extruded on to 
each side ot the film, over the holes, so that 
they flow through the holes and fuse to¬ 
gether. 


Recharged batteries 

Torch batteries with their own recharging 
apparatus built into them are now available 
in the U.S.A. from En-Power Company, 
Box 1526, San Mateo, California. They are 
no larger than the corresponding ordinary 
primary cell for torch use, but have a 
resistance unit and rectifier encapsulated at 
one end. Thus, when exhausted they can 
be plugged into a power point, with the 
aid of a suitable adapter, and recharged, 
without the use of a separate charger. 


Waterproof emulsion paint 

One hundred per cent waterproof is the 
claim made for Velpruf exterior emulsion 
paint now being introduced by George Lil- 
lington and Co., of Willow' Lane, Mitcham, 
Surrey. Its covering capacity is 35-45 square 
yards per gallon for two coats, and it can 
be used on all types of masonry surfaces 
and on asbestos cement. One suggested use 
is painting the sides and bottom of a swim¬ 
ming pool. S3 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York SiSydney . 2 0233, Exi. 279. 
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A modern digital computer installation 


An introduction to 


Logic and Counting circuits 


Information stored on punched paper tape. 
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Commencing opposite is the first of a short series of articles 
intended to introduce the reader to the basic concepts, theory 
and operation of logic and counting circuitry — circuitry 
which plays an important role in modern digital computers 
and instruments. The articles will include details of practical 
circuits which demonstrate the principles involved. 


• •• # ••• 


•••••• 


• • 



























































































Logic and counting circuits — 1 


CUT LOGIC - Why and How 


Historical review — why logical concepts are used — the 
elementary operations AND, OR and NOT — symbols — 
truth values and truth tables — duality — deMorgan's 
theorem and other laws. 


it worked in decimals and could make 
continual logical decisions throughout a 
predetermined sequence of operations. It 
could add 29-digit numbers and if neces¬ 
sary, carry over all 29 digits simultane- 
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by Jamieson Rowe 


Almost since the dawn of their art, 
mathematicians have dreamed of hav¬ 
ing machines which would be able to 
free them from the drudgery of tedious 
repetitive calculations. Although this 
dream is only being realised fully in the 
twentieth century, modern computing 
machines are by no means without pre¬ 
cedent. 

Probably the first to invent a com¬ 
puting machine was the sixteenth cen¬ 
tury Scottish mathematician John Napier 
(1550-1617), better known for his in¬ 
vention of logarithms; his so-called 
“Napier’s Bones” was a crude multipli¬ 
cation machine. Napier also was very 
likely the first “modern” mathematician 
to conceive the abstract importance of 
the binary scale—which w e will see later 
to play an important part in the opera¬ 
tion of modern computers and instru¬ 
ments. 

At the age of eighteen the brilliant 
French mathematician Blaise Pascal 
(1623-1662) invented what was probably 
the first adding machine or “desk calcu¬ 
lator” to assist him in the job of keep¬ 
ing his father’s accounts. 

In turn, Pascal’s machine was improv¬ 
ed upon by the great German philoso¬ 
pher-mathematician Gottfried Wilhelm 
von Leibnitz (1646-1716), who invented 
a machine which could perform count¬ 
ing. addition, subtraction, multiplication 
and division. Leibnitz realised quite well 
the advantages of the binary system over 
the decimal system for “machine” arith¬ 
metic. 

Although these early calculating 
machines were important stages in the 
development of modern computers and 
instruments, in themselves they did little 
more than simply point the way in 
which further developments might take 
place. For the really big developments 
could not take place until important dis¬ 
coveries had been made, not only in 
technology and engineering, but in a 
subject apparently unconnected with the 
problem: logic. 

Until about the middle of last century 
logic had remained somewhat aloof 
from mathematics as a traditional part 
of the “higher” discipline of philosophy. 
First presented in an organised fashion 
by the great Greek philosopher Aris¬ 
totle (384-322 B.C.), it remained essen¬ 
tially unchanged through ancient and 
medieval times as an “ivory tower” pur¬ 
suit of philosophers and as a justification 
for theological doctrines. 

However, the estrangement of logic 
from mathematics began to dissolve 
early last century with the publication 


of the works of two important logicians 
in 1847. In his book, “An Investigation 
of The Laws of Thought,” George 
Boole (1815-1854) laid the foundations 
for a complete symbolism of logic; 
Augustus deMorgan (1806-1872) provid¬ 
ed extensive evidence that logical valid¬ 
ity was not confined to the traditional 
modes of inference. 

The work of Boole and deMorgan was 
developed further by such logicians and 
mathematicians as William S. Jevons, 
Charles Peirce, John Venn and C. L. 
Dodgson (“Lewis Carroll”). Finally, 
using and extending arguments put for¬ 
ward by the German philosopher Gott¬ 
lob Frege, the Cambridge logicians Ber¬ 
trand Russell (b. 1872) and Alfred North 
Whitehead (1861-1947) published their 
monumental “Principia Mathematica” in 
1910-13. In this work they showed that 
logic is, in fact, the basis upon which 
mathematics rests. 

Along with these developments in 
logic and mathematics the nineteenth 
century brought advances in technology. 
The Englishman, Charles Babbage 
(1792-1871), invented the first really 
modern calculating machine in 1835. 
Called an “analytical difference engine,” 


ously! 

Babbage’s machine was entirely mech¬ 
anical since, in his day, electrical en¬ 
gineering was still in its infancy. It was 
not until the 1930s that the first electri¬ 
cal logic machine was reported to have 
been built by Benjamin Burack of 
Roosevelt College in Chicago. 

The final step which was to make 
possible the development of the modern 
digital computer was made in 1937 by 
Claude E. Shannon, in his Master-of- 
Science thesis submitted at the Massa¬ 
chusetts Institute of Technology. In his 
thesis Shannon showed that Boole’s sym¬ 
bolic logic could be used, not only as a 
means of designing extremely efficient 
circuits capable of carrying out mathe¬ 
matical operations, but also in the organ¬ 
isation or “programming” of the opera¬ 
tions to be carried out by the circuits. 

It had occurred to many that electri¬ 
cal circuits could be used to carry out 
mathematical operations; however, it had 
remained for Shannon to show that the 
concepts of symbolic logic provided the 
most efficient way of designing such 
circuits. From fnis final bringing-together 
of mathematics, logic and electrical en¬ 
gineering, modern digital technology 
was born. 

In the late 1940s, the “Mark 1” 
electro-mechanical digital computer was 
produced at Harvard University. Soon 


One of the first electronic digital computers , built in 1949 at the 
Mathematical Laboratory of Cambridge University. It was known as 
“EDSAC” (Electronic Delay Storage Automatic Calculator) and used 
some 3,000 thermionic valves. By modern standards it was very slow 

in operation . 
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The first television 
camera designed 
specifically for YOUR NEEDS 


The Marconi 322 Series, consisting of two cameras, the V322A, 
a single unit camera, and the V322B, an integrated viewfinder 
camera, is the outcome of an intensive study. 




The compact single unit 1/322 A Camera is ideal 
for general surveillance, telecine and 
microscopy applications 


1/322 A Camera with top removed 
and sides opened, 
illustrating ease of access 


Camera with 
operated lens 
for instant scene 


Extremely simple to 
operate, entirely 
self-adjusting for 
wide variations in 
scene illumination 
and ambient 
temperature. 

Outstanding picture 
quality. 

Adaptable to 
complex or simple 
installations. 

Systems can be 
expanded without 
special 

modifications. 

-term perform¬ 
ance stability and 
reliability result 
from complete 
transistorization. 

Simple construction 
for servicing 
accessibility. 


Marconi closed-circuit television systems 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Engineering Products Division —47 YORK STREET, SYDNEY 2 0233 

MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 

67 9161 4 1631 51 0111 28 3425 2 1804 
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after, laboratories in both England and 
America produced fully electronic com¬ 
puters. In the 1950s commercial produc¬ 
tion began, and since then there has 
been a veritable avalanche of machines 
that are bigger, faster, more versatile or 
more specialised than their predecessors. 

It is hoped that the foregoing brief 
historical review will help the reader in 
understanding the factors which con¬ 
tributed to the final appearance of 
digital computers and associated instru¬ 
ments. It should also show why the con¬ 
cepts of symbolic logic (or “Boolean 
Algebra” as it is often called) have be¬ 
come a part of the knowledge required 
for a full understanding of the opera¬ 
tion of these machines. 

In view of the important part played 
by symbolic logic in the operation of 
digital circuitry we may, with profit, 
commence the study of the operation of 
these circuits with a discussion of elemen¬ 
tary logic circuits. 

There are three elementary logical 
operations from which virtually all 
logical circuitry is derived; these are 
designated the AND, OR and NOT 
operations. Other names for the AND 
operation are “logical product” and 
“conjunction”; the OR operation can be 
regarded as a “logical sum” or “disjunc¬ 
tion”; the NOT operation is also known 
known as “logical negation,” “comple¬ 
mentation” or “inversion.” 

Consider the elementary circuit of 
figure 1. Fairly obviously, current “I” 
will flow through the lamp bulb only if 
all three of the switches are closed. 
Thus we can say that I, symbolising the 
condition “the lamp is alight,” is logical¬ 
ly an equivalent to (A.B.C), where the 
letters “A,” “B” and “C” symbolise the 
conditions “switch A is closed,” “switch 
B is closed” and “switch C is dosed” 
respectively; the dots (which can alter¬ 
natively be shown as a product sign X) 
symbolise logical conjunction or AND, 
We can represent this equivalence by 
the equation 


SWITCH 

A 


ties of a circuit 
statements gives the 
circuit general appli¬ 
cability to a whole 
universe of situations 
which are logically 
similar; if this were 
not done the be¬ 
haviour of the cir¬ 
cuit could only yield 
information about 
its own specific situ¬ 
ation, However, be¬ 
cause we can use 
any statements as 
the input and output 
quantities, we can 
even use statements 
about the circuit it¬ 
self, for the purposes of illustration. 
Thus we can use as inputs the three 


SWITCH 


SWITCH 

C 



LAMP 


illustration were statements about the 
circuit itself, there would be no point 


statements “switch A is closed,” “switch in practice in having the circuit demon- 

u owH “cu/itM* C to rinsed ” strafe truths about itself! 


B is closed” and “switch C is closed, 
making these three situations those rep¬ 
resented by the symbols “A,” “B” and 
“C.” With the circuit as drawn, these 


strate truths about itself! 

Making the input to a logic circuit 
statements allows the AND operation 
to be defined in terms of all the pos- 


statements are obviously false; so we sible combinations of truth or falsity of 
can write “A«0,” “B=0” and the input quantities and the correspond- 

"C*=0.” If we closed switch A we ing values for the output quantity. The 


various combinations may be shown 
conveniently by means of a so-called 


would make statement A true (“A=l”), 
and so on. , 

If, as above, the input quantities are truth table : 
taken to be statements about the input 
switches, the output “A.B.C” becomes 
the complex statement “switches A, B 
and C are all closed”; and as the circuit 
is drawn this is obviously false (“A.B.C 
=0”). If all three switches are closed 
to make all three inputs true, this will 
also make the output true (“A.B.C=1”), 
and so the particular statement repre¬ 
sented by the output will be shown true. 

It should perhaps be noted that in 
logic the values “truth” and “falsity” are 

solely factual descriptions of states-of- As the truth table reveals, the output 
affairs. Note also that although the in- of the AND operation (i.e., “the bulb 
put and output statements in the above is alight”) is only true when all of its 


INPUTS 

OUTPUT 
A.B.C - I 

A 

B 

c 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

1 

0 

1 

0 

0 

0 

1 

0 

I 

0 

1 

1 

0 

0 

1 

1 

1 

1 


A.B.C=I 


( 1 ) 


Any circuit or device which performs 
this function of logical conjunction by 
delivering an output only when two or 
more input quantities occur simul¬ 
taneously is said to perform the AND 
operation. This is symbolised in logical 
diagrams as: 


THE '“AND" OPERATION CO 


INPUTS- 



(OUTPUT) 


It is customary to regard the input 
and output quantities of such a logical 
operation as value statements which may 
be either true or false, and to symbolise 
truth and falsity by “1” and “0” re¬ 
spectively. 

Thus with regard to the simple cir¬ 
cuit of figure 1 the input quantities A, B 
and C would actually be regarded NOT 
as switches having the possible properties 
“open” or “closed,” but as a set of state¬ 
ments whose truth or falsity is simply 
represented by EITHER of these switch 
properties. (As will be shown later, it is 
equally feasible to represent “truth” by 
either “openness” or “closedness” of a 
switch, positivity or negativity of a cir¬ 
cuit potential, and so on), 

Making the input and output quanti- 
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Front view of a small unit which may be used to demonstrate the 
logical product or “AND” operation . It is wired up to the simple 
circuit shown in Figure 1 at the top of the page . 
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Public Address Amplifiers 

Models PA 35 and PA 65 

These amplifiers are intended to cover a large range of requirements where reinforcement of speech 
and/or music is required. They are eminently suitable for installation in clubs, conference rooms, 
restaurants, hotels, etc. 



PA 35 


PA 65 


Nominal power 

35 watts 

65 waHt 

Peak power 

40 watts 

70 watts 

Microphone sens. 

3MV (100K ohms) 

As PA 35 

Pickup sens 

I25MV (1 megohm) 


Tone control 

Minus 20DB at I0KC 


Response 

30*17,000 CPS + 3DB 


Noise 

Minus 60 DB 

II 

Inputs 

1 microphone/ 1 pickup 

If 

Provision for 

50 ohm Input 

II 

Output impedance 

100V Line (330 ohms)’ 

II 

Regulation 

3 DB 

II 

Valves 

Two I2A*7 

Two 6DQ6B 

II 

Rectifier 

5 t IN3I94 Silicon 

Diodes 

As PA35 

Fuse 

2 amp. 

2 amp. 

Dimensions 

16" x 9i" x 6i" 

As PA 35 

Gross Weight 

21 lb. 

21 lb. 


PA 35 $117.25 
£58/12/6 

PA 65 $138.60 
£69/6/- 

Price Retail Plus Sales Tax 


iZEPHYR PRODUCTS PTY, LTD, 

70 BATESFORD ROAD. CHADSTONE, VICTORIA—PHONE 56-7231 

MANUFACTURERS OF RADIO l ELECTRICAL EQUIPMENT & COMPONENTS 


AGENTS: 

W.A.: D. K. Northover A Co., 337 Wellington St.. PERTH. 
S.A.: Neil Mu-ler Ptv. Ltd., 8 Arthur St., UNLEY. 

N.S.W.: Jacoby, Mitchell & Co.. 469*475 Kent St.. SYDNEY. 


TA5.: Homecrafts-Tasmanla. 199 Collins St., HOBART. 
Nichols Radio, 91 Wellington St., LAUNCESTON. 

QLD.: T. H. Martin Ptv. Ltd., 35 Charlotte St . BRISBANE. 
N.2.: P. H. Rothchild, 83 Pretoria St.. LOWER HUTT. 
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nputs are true (i.e., “switch A is clos- 
id,” “switch B is closed” and “switch C 
5 closed”). For all other combinations 
he output is false. 

It should perhaps be mentioned at this 
>oint that the AND operation is not 
estricted to three inputs but may in¬ 
volve any number greater than one. 
Three are shown in figure 1 purely for 
:onvenience of illustration. 

Now consider the simple circuit of 
figure 2. Here we again have three 
switches connecting a battery to a lamp 
bulb, but they are now in parallel. In- 
stead of the previous case where all 
three were required to be closed before 
the bulb would light, we now have a 
case where any switch alone can allow 
the current “I” to flow. This circuit 
performs the logical OR operation, and 
its operation can be represented by the 
equation 

A+B+C-I ... (2) 

where the symbols “A,” “B,” “C” and 
“I” have the same significance as before 
and the “+” signs represent logical dis¬ 
junction or OR. 

A circuit or device which performs 
logical disjunction by delivering an out¬ 
put whenever one or more input quan- 


The truth table shows that the out¬ 
put of the OR operation is true for all 
the combinations where at least one in¬ 
put is true. Thus the output is false 
only for the single combination where 
all three inputs are false. 

Again, the OR operation is not re¬ 
stricted to the three input statements 
shown, but may involve any number 
greater than one. 

The NOT operation involves substitu¬ 
tion of the negation or logical opposite 
(complement) of quantity for that quan¬ 
tity. The complement of the statement 
“switch A is closed” is its logical con¬ 
tradiction “NOT (switch A is closed)”; 
or in familiar language the statement 
“switch A is open.” The complement 
of a statement is simply a statement 
which is always true when the original 
quantity is false, and vice-versa; using 
a bar above a letter to indicate its com¬ 
plement, the NOT operation can thus 
be defined by the truth table: 


INPUT 

A 

OUTPUT 

A 

0 

1 

1 

0 


i.e., when a statement is true its com¬ 
plement is false, and if the statement 


Fairly obviously, it will not. The lamp 
will be off if any one (or more) of the 
switches are open—i.e., “the lamp is 
off” is true when “switch A is closed” 
is false, or “switch B is closed” is false, 
or “switch C is closed” is false. Or if 
you like, the output of the circuit is now 
true when one or more of the comple¬ 
ments of our original inputs are true. 
Our circuit is now performing the OR 
operation! 

In a similar fashion the circuit of 
figure 2 may be seen to perform the 
AND operation if we again consider 
its output to be “the lamp is off” and 
its inputs to be “switch A is open,” etc. 

Thus it may be seen that the AND 
and OR operations are in fact the oppo¬ 
site sides of the same coin; the comple¬ 
ment of an AND operation on a given 
set of quantities is in fact logically 
equivalent to an OR operation on their 
complements. This is expressed by the 
so-called “laws of duality,” also called 
“deMorgan’s theorem” after Boole's con¬ 
temporary: 


(A+B)=A . B ... (3) 


(A . B)=A + B ... (4) 



tities are present (true) is said to per¬ 
form the OR operation. (NOTE the 
“one or more” in this definition; it is 
possible to have a circuit which pro¬ 
duces an output when one and ONLY 
ONE input is present. Such “exclusive 
OR” circuits are in fact used, but need 
not concern us at present.) In logical 
diagrams the OR operation is shown by 
the symbol: 


INPUTS - 


(OUTPUT) 


As before the OR operation may be 
defined in terms of all the possible com¬ 
binations of truth or falsity of the in¬ 
put quantities and the corresponding 
values for the output quantity, shown 
by a truth table: 


INPUTS 

OUTPUT 

A 

B 

c 

A + B+C -I 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

1 

1 

l' 

0 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

1 


A rear view of 
the "AND” gate 
shown on the 
preceding page . 


is false then its complement is true. In 
logical diagrams the NOT operation is 
shown by the symbols: 


(INPUT) 


(OUTPUT) 


A -1- A 

Having defined the three basic logical 
operations we are now in a position to 
examine some interesting properties 
which they possess. Firstly, consider 
again the circuit of figure 1 . 

Previously we have considered the out¬ 
put quantity in this circuit to be the 
condition where current was flowing and 
the lamp is alight, i.e., “I”. But what 
happens if we consider instead that the 
output is the opposite condition, where 
the lamp is not alight? Will the circuit 
still perform the AND operation? 


T 

BATTERY • 


SWITCH A 


SWITCH B 

-o^o- 


SWITCH C 


Fig. 2 


LAMP 


Expressed in words these state that 
the complement of a logical sum (ex¬ 
pressed as “NOT (A or B)”) is equivalent 
to the logical product of their comple¬ 
ments (“notA and notB”), and that the 
complement of a logical product 
(“NOT(A and B)”) is equivalent to the 
logical sum of their complements 
(“notA or notB”). Truth tables may be 
used to show that these laws are quite 
true in all cases. The first law may be 
represented by the table: 


ORIGINAL 

STATEMENTS 

COMPLEMENTS 

SYNTHESISED 

STATEMENTS 

A 

B 

A 

I 

A+B 

A+B 

A.B 

0 

o' 

1 

1 

0 

1 

1 

0 

1 

1 

0 

1 

0 

0 

1 

0 

0 

1 

1 

0 

0 

1 

1 

0 

0 

1 

0 

0 


In this table the first two columns 
represent the elementary statements, 
with the four possible combinations of 
truth and falsity of these corresponding 
to the four horizontal rows. The third 
and fourth columns show the comple¬ 
ments of the elementary statements. In 
the fifth column is the statement “A or 
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INSTRUMENTS 

ELECTRONICS 



INTRODUCING THE WORLD'S BEST BUY IN D.C. SCOPES 

THE NEW HEA TH 10-14 

• D.C. to 8 me bandwidth • Senfsitivity 0.05 v/cm A.C. or D.C. • Rise time 0.04 microseconds • 
Precision delay line of 0.25 microseconds • Calibrated 9-position vertical attenuator • 18 triggered 
sweep rates from 0.5 sec./cm to 1 microsecond/cm • Five times sweep magnifier extends sweep 
rate to 0.2 microsecond/cm • Forced-air ventilation for continuous duty • Electronically regulated 
power supply. 



Sharpest Trace — 

assured by 4 f 250v. 
accelerating potential 
and high-nickel alloy 
CRT shield. Matched, 
Magnetic-Core Delay 
Lines — precision, 
cable type, for fast 
rise-time pulse work. 



Rear Access Door — for 
direct plate connections. 
Circuit Breaker —for com- 

? lete protection. Z-Axis 
erminals. 3-Wire Line Cord 
—with holders. Fan Cooling 
—with blade guard. 


Easy to Build—5 cir¬ 
cuit boards and wiring 
harness. Rugged — 
heavy-duty transformer 
-forced-air cooling — 
“iFIgirder, all- 
aluminium construction 
for rigidity. 



Eighteen years ago Heath broke the price barrier on 
oscilloscopes with a low-cost scope for hams, hobbyists 
and service technicians. Now Heath breaks the price 
barrier again! . . . With a precision, fast-response, 
triggered sweep, delay line oscilloscope for the serious 
experimenter, industrial or academic laboratory and 
medical or physiology research laboratory. 

Here Is A Truly Sophisticated Instrument .. . designed 
with modern circuitry, engineered with high quality, 
precision-tolerance components and capable of satis¬ 
fying the most critical demands for performance. The 


10-14 features precision delay line circuitry to allow 
the horizontal sweep to trigger “ahead” of the incoming 
vertical signal. This allows the leading edge of the 
signal waveform to be accurately displayed after the 
sweep is initiated. What is more, the 10-14’s delay line 
is capable of reproducing sharp rise-time signals far 
beyond the high frequency limitations of the oscillo¬ 
scope. This assures the utmost ability for critical 
analysis of signal waveform characteristics ... right up 
to the limits of the published specifications. 


For further detailed Information contact 


\WF/ WARBURTON FRANK1 


ADELAIDE: 204 Flinders St., 233-233. BRISBANE: 13 Chester 
St., Fortitude Valley. 51-5121. CANBERRA: P.O. Box 750, 
Canberra City, A.C.T., 4-7755. MELBOURNE: 220 Park St., Sth. 
Melb., 69 0151. MOUNT GAMBIER: 92 Penola Rd., 23-841. 
NEWCASTLE WEST: 833 Hunter St., 61-4077. SYDNEY: 307 
Kent St., 29-1111. WOLLONGONG: 140 Keira St., 2-5444. 
HOBART, LAUNCESTON: Associated Agencies Pty. Ltd. 
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r, followed in the sixth column by 
its complement “NOT (A or B)’\ The 
inal column shows the values of the 
itatement “notA and notB” and, as 
hese are identical with the values in 
the sixth column the two statements are 
seen to be equivalent. 

In exactly the same way the second 
law can be seen to be true in all cases 
by the truth table: 


A 

B 

A 

l 

A.B 

a! 

A+* 

0 

0 

1 

t 

0 

j 

1 

0 

1 

1 

0 

0 

| 

1 

f 

0 

0 

1 

0 


1 

1 

1 

0 

0 

1 

0 

0 


Again the truth values of the last two 
columns are identical, showing that the 
statement “NOT (A and B)” is logically 
equivalent to the statement “notA or 
notB”. 


general truth by means of a truth table: 


A 

TT 

1 8 

A.B 

aJ 

(A.B) + (A.B) 

0 

0 


0 

0 

0 

0 

i 

0 

0 

0 

0 

1 

0 

i 

0 

1 

1 

1 

1 

0 

1 

0 

1 


As expected, the first and last columns 
have identical values, showing that the 
two statements concerned are logically 
equivalent. 

It should now be clear that the four 
operations shown in figure 3 are in fact 
redundant; this is because the output 
which we called “C” is in fact equivalent 
to input “A”. The diagram is thus 
equivalent to a simple “connection” be¬ 
tween the output and input “A”, 
Equation (6) expresses one of two 
general truths which are known as the 
“laws of expansion.” The other law 



“OR” and "NOT" function demonstrators constructed along similar 
lines to the “AND” gate shown earlier in the article , and equally suitable 
for lectures and demonstrations. The “OR” demonstrator is wired up 
according to figure 2; the “NOT” unit is simply a switch wired in series 
with lamp and battery (switch “off” is “J”). 


Consider now the situation represent¬ 
ed by the following logic diagram; 



The equation representing this situa¬ 
tion may be written 

(A . B)+(A . B)=C ... (5) 

If you look at either the diagram or 
the equation for a moment you will see 
that the elementary term “B” is actually 
redundant. This is because the output 
can be true both when B is true or 
when B is false and its complement is 
true. In fact, in such a situation the 
output is solely dependant upon the 
truth of the elementary statement A. 
When A is true, the output is true, and 
when A is false the output is also false. 

The output is logically equivalent to 
A, in other words, and so we may write 

(A . B)+(A . Sj=A ... (6) 

And we can verify that this is a 
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of expansion is expressed in the equa¬ 
tion 


(A+B) . (A+B)«A ... (7) 

This expresses a situation very simi¬ 
lar to the one which we have just con¬ 
sidered. Figure 4 shows the correspond¬ 
ing logic diagram. Again it may be 
seen that the elementary term “B” is 
redundant and that the four operations 
are simply equivalent to a “connec¬ 
tion” between output and input “A.” The 
reader himself may care to verify this 
result by drawing up the corresponding 
truth table. 



As we shall see in the next article 
the laws of duality (deMorgan’s 
theorem) and the laws of expansion play 
an important part in the technique of 



m .. printed circuits 
TO YOUR OWN DESIGN! 

Do you design your own circuits? All the 
advantages of printed circuits can be yours 
at modest cost. For many years Precision 
Windings have supplied printed circuits to 
Australian industry : . . and now stream¬ 
lining of production techniques permits the 
economical manufacture of small quantities 
. . . even single circuit boards. You design 
and supply the artwork ... we do the rest. 
Precision workmanship is guaranteed and 
delivery made within 7 days. 

FREE! f As many enthusiasts will not be 
familiar with the preparation of “artwork'’, 
send a stamped, addressed envelope to us 
and we will forward a set of notes written 
to simplify preparation of “artwork” In¬ 
structions are clear and concise. 


-POST THIS COUPON NOW!- 

Please manufacture for me the printed circuits 
specified herewith in accordance with the art¬ 
work supplied. 

Number required. Scale of ariwork. 

Size. Area. 0/N. 

Phenolic paper circuits to 5c per sq. in. $ 

Epoxy paper circuits to 8c per sq. in S 

Epoxy glass circuits (r/ 10c per sq. in. S 

Holes drilled to 5 for 1c (,2c ea.) S 

Cost of photonegative (fixed cost) S3.00 

Sales Tax (12%% or 25%) S 

Packing and registered, postage SO.50 


Total S 

Please find cheque/money order/postal notes for total 

of $..c.(All cheques and money orders 

should he made payable to Precision Windings.) 

NAME (BLOCK LETTERS) 

ADDRESS. 

STATE OCCUPATION 



52 CAMBRO RD.. CLAYTON. VIC. TEL, 546 7820 
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Standard Telephones and Cables Ply. Limited 



New low-cost 
solid tantalum capacitors 


Working Voltages 
Capacitance Range 
Capacitance Tolerance 
Temperature Range. 


3V to 35V D.C. 

0.1 uF to 50uF 
— 20% to +50% 

-40 deg. C. to +85 deg. C. 


STC “TAG” Capacitors are scientifically designed, robustly 
constructed, dipped in a tough resin coating and colour-coded 
for easy identification. Ideal for printed circuit board mounting 
and standard wiring techniques—a “must” for model control 
circuits. 


Now from STC, this new range of low-cost solid tantalum 
capacitors brings the advantages of tantalum, small size and 
extremely long life (including long shelf life without reforming) 
within the scope of the general electronic industries. 



Enjoy the outstanding advantages of solid tantalum capaci¬ 
tors at a reasonable price. 


Silicon symmetrical diode 



Also, new in Australia, STC introduce the superior SIDAC 
five-layer (NPNPN) silicon semi-conductor. This versatile device, 
being bi-directional, can replace two conventional thyristors of 
similar ratings, reducing overall cost. 


The SIDAC simply and effectively may be employed in the 
manual control of strip heaters, lamp dimming, phase control 
and motor speed control. An operational simple control circuit 
is shown and the two terminal SIDAC may be fired or triggered 
by suitable series or parallel circuits. STC Components carry 
current stock of the K5B20, 5A 240V SIDAC, pulse trans¬ 
formers and pulse diodes type K2C. 



INCANDESCENT LAMP DIMMER OR 
SERIES MOTOR SPEED CONTROL 

Rt —22K 1W 

R2 —DPDT SW/POT. 50K 
LIN. CARBON 
R3 —220K ViW 
C! — O.luF 
C2 —O.luF 

K2C —TRIGGER SIDAC 
K5B20—5A 240V SIDAC 


The STC SIDAC and TAG solid tantalum capacitors are 
now available direct from STC or through any reliable whole¬ 
saler in Australia. 




ASSOCIATE 


Standard Telephones and Cables Pftj Limited 


BRANCHES AND DISTRIBUTORS: 

Sydney: Moorebank Avenue, Liverpool. 

602-0333 

Melbourne: 314 St. Georges Road, Thorn- 
bury. 44-5161. 

Canberra: 39 Empire Circuit, Forrest, A.C.T. 
9-1043. 


South Australia: Unbehaun & Johnstone 
Ltd., 54 North Terroce West, Adelaide. 
51-3731. 

Western Australia: M. J. Boteman Pty. Ltd., 
12 Milligan Street, Perth. 21-6461. 


Tasmania: W. & G. Genders Pty. Ltd., 
Launceston, 2-2231, Hobart, Burnie, Devon- 
port. 

Queensland: Fred Hoe & Sons, 104A Boun¬ 
dary Street, West End. 4-1771. 

Newcastle: Newcastle Automatic Signals 
Pty. Ltd., 116 Lawson Street, Hamilton. 
61-5172. 
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“minimalisation’ 1 : finding the minimum 
number of circuit elements which will 
perform a desired operation. This fol¬ 
lows from their ability to indicate if 
any of the constituent basic operations 
are redundant, as in cases like the situ¬ 
ations shown in figures 3 and 4. 

For the present, however, let us con¬ 
sider a few more of the properties of 
our basic operations or “functions". For 
brevity, we will express the remaining 
properties by equations only; the reader 
may care to verify them for himself by 
drawing logic diagrams and truth tables. 

The “laws of tautology” point out 
that the logical sum OR or the logical 
product AND of two identical terms is 
equivalent to either input: 

A-f A=A ... (8) 

and A . A=A ... (9) 

In other words, there is no need to 
add a statement to itself (“A or A") 
or to “square" a statement (“A and A"). 
In both cases, the output is simply the 
same as the input (see figure 5). 

The “laws of commutation" point out 
that the order of terms makes no dif¬ 
ference in either the AND or OR opera¬ 
tions: 


A-fB=B-fA . . . (10) 

and A . B==B .A ... (11) 

i.e., “A or B" is the same as “B or 
A" and so on. 

The “laws of association” show that 
the order of carrying out consecutive 
operations of the same type is unimpor¬ 
tant: 


(A-f B)-f C=A-f (B-f C) . . . (12) 
and (A . B) . C=A . (B . C) . . . (13) 

The “laws of distribution" show that 
the AND and OR operations are dis¬ 
tributive over each other: 

A-MB . C)=(A-fB) . (A+C) . . . (14) 

and 

A . (B-f C)=(A . B)+(A . C) . . . (15) 

The “laws of absorption" show that 
either a sum (OR) or product (AND) 
in which the terms contain a common 
statement is equivalent to the common 
term 

A+ (A . B)=A . . . (16) 

and A . (A-f B)=A . . . (17) 

The “law of double negation" is 
simply a formal statement of the truism 
that a statement is the complement of its 
complement, or that double negation 
restores a statement to its original value: 

A = not (A) ... (18) 

The final three sets of laws depend 
upon the fact that the symbol “1" may 
be used to signify a statement which is 
always true and the symbol “0” to sig¬ 
nify a statement that is always false. 

The “laws of the universe class" 
show that the output of a sum (OR) 
in which one term is always true is 
also always true, and that the output 
of a product (AND) in which one term 
is always true is equivalent to the other 
input term: 

A-f 1 = 1 . . . (19) 

and A . 1=A . . . (20) 
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mentation" show that the sum (OR) of 
a term and its complement is always 
true (i.e., either a term or its comple¬ 
ment must be true), and that the pro¬ 
duct (AND) of a term and its comple- 
ment is always false (because both 
can’t be true): 


A+A=l ... (23) 


Figure 5: The “laws of taut- 
ology” show that in both the 
AND and OR operations , dup¬ 
licate terms become redundant . 

In both diagrams above, as both 
switches must be closed to rep¬ 
resent the truth of “A”, they are 
equivalent to a single switch . 

Conversely, the “laws of the null 
class” show that the output of a sum 
(OR) in which one term is always false 
is equivalent to the other input term, 
and that the output of a product (AND) 
in which one term is always false is 
itself always false: 

A-f 0=A . . . (21) 

and A . 0=0 . . . (22) 

And, finally, the “laws of comple- 


and A . A=0 
(To be continued) 


(24) 
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Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing for Radio & TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders’ Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature & Cartoons 
Oil l Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
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Club Administration 
Window Dressing 
Business Letters 
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Concrete Engineering 
Estimate & Quantities 
Roofing, Steel'Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
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Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 
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Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: AH Exams 
Institute of Secretaries 
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Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
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Shire Oversee->' Exam 
Engineers' Institutions 

ADVERTISING- 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 
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1009 






(For the perfectionist, there are no other choices) 


First, here's what the 1009 offers: 

There's the advanced design, inspired engineering, 
sbperb performance and extraordinary reliability that 
closed the quality gap between the manual and the auto¬ 
matic turntable. 

Then there's the confidence of owning the most highly 
acclaimed turntable in audio history . . , the first auto¬ 
matic ever awarded unqualified approval by high fidelity 
experts for use in even the finest music systems . . . 
including their own. 

The very basis of this unprecedented critical approval is, 
of course, Dual precision performance. The kind that 
possible flawless tracking at { gram, by an auto- 
tonearm that rivals the costliest manual arms . . . 
a host of engineering breakthroughs that raised 
aspect of turntable performance to new heights 
with demonstrable performance, not mere promises 


Tonearm Balance 

Lightweight tracking demands 
utmost perfection in tonearm 
balance. Dual achieves it with 
fine-thread adjust with nylon¬ 
braking, (no click stops) that 
takes full advantage of the 
virtually frictionless 
jarm pivot bearing (under 0.1 gram). 


A further refinement: complete isolation of the counter¬ 
balance in rubber, reducing tonearm resonance below 8 
cps. 

Stylus Force Applied Directly at Pivot 

Trackinq force is induced with 
the same high degree of pre¬ 
cision, by a long, mutliple-coiled 
mainspring, regulated by dir¬ 
ect dial stylus force adjust. The 
numeral readings are accurate 
to within 0.1 gram. And because the tracking force is 
applied arcund the pivot, the tonearm maintains its per¬ 
fect balance in all planes. 


DUAL 1019 


DUAL 1009 
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1019 


Dual 


6% Variable Pitch-Control for All 4 Speeds 

A valuable feature to any music 
lover, especially owners of old 
classics and foreign discs re¬ 
corded at different pitch, and 
for playing solo instruments to 
recorded accompaniment. 

Dual's exclusive design varies turntable speed with no eff¬ 
ect on either the motor speed or power. And, once set, 
speed remains constant and accurate within 0.1%, with 
one or ten records. 

Automatic Start in Single Play and 

Changer Operation 

A great convenience feature is 
the I009's fully automatic start 
in both single play and changer 
operation. And, of course, there 
is unrestricted manual flexibility 
as well. During play, the tonearm is completely 
free-floating and may even be restrained at any 
time during cycling, without concern for possible 
malfunction or actual damage . ,. thanks 
to Dual's exclusive slip clutch. 

Other exclusive 1009 precision features 
include: Elevator-Action Changer spin¬ 
dle that gently lifts all records, separating 
the bottom one so that no weight rests on it 
when it lowers: advanced Continuous-Pole 
Motor that maintains speed accuracy within 0.1 % 
even when line voltage varies = 10% feather 
touch side switches for effortless operation; built-in anti¬ 
skating compensation for one-gram tracking; massive 
lb. dynametically balanced, non-ferrous turntable. 

Now... why consider spending 

more for the 1019? 

For still further Duel achievements of such significance 
that they enable the remarkable new Dual 1019 to close 
the gap with perfection itself. Many will feel that these 
advances are well worth the modest additional cost. 

Direct Dial, Continuously Variable Anti-Skating 
Compensation 

So accurate you can actually 
balance the stylus force in the 
groove: Result: complete eli¬ 
mination of distortion from un¬ 
balanced tracking at the program source itself. Even more 
inportant: an end to uneven wear, not only on the inner 
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groove of the record, but on the stylus itself! Anti-skat¬ 
ing is applied to the tonearm around the pivot and in the 
horizontal plane, directly counter to the direction of 
skating. There is virtually no increase in bearing friction 
.. . a phenomally low 0.04 gram in the horizontal plane. 
Compensation is dialled just as one dials stylus force, so 
that numerals on both direct-reading scales correspond 
exactly, 

Feather-Touch Cue Control for Manual and 
Automatic Play 

Cueing as it should be . . , pre¬ 
cise and convenient ... dead- 
centre on the exact groove in¬ 
tended. Just a flick of the Cue 
Control lowers the tonearm 
smoothly, without a trace of 
vibration, no side shift of stylus anywhere on the re¬ 
cord. When you stop on a note, you start again on the 
self same note! What's more, Cue Control also op¬ 
erates with fully automatic start for a slower-than-normal 
descent, as may be desired with high compliance styli, 
and automatically disengages. And cueing height is 
variable over a 3/8" range, to suit personal preference 
or to adjust for various cartridge heights. 

Single Play Spindle Rotates with Record 

The 1019's spindle actually 
locks into the platter and 
rotates with the record, ex¬ 
actly as with conventional single 
play turntables. Thus does 
Dual answer the purist's last 
remaining argument. 

And then there's even more! Cartridge holder adjusts 
for optimum stylus overhang; a "pause" position on the 
resting post for placing the tonearm without shutting 
off motor (very handy when flipping discs); concave 
platter mat to support records at their widest diameters 
(even badly warped discs won't, slip), plus all the pre¬ 
cision features of the 1009! 

So ♦ . , which Due) Auto/Professional turntable is for 
you? If you still can't decide for sure, we suggest you 
ask your H,-Fi dealer to demonstrate both of these re¬ 
markable state-of-the-art instruments. 

FRED A. FALK & CO. FTY. LTD. 

28 KING STREET. ROCKDALE. N.S.W. 
Phones: 59-4783 Cobles: Gramofalk 

59-7731 Sydney 
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3FERGUSONE 


FERGUSON speaker transformers 
are designed for replacement 
purposes or for use in new equip¬ 
ment employing low power audio 
output valves. 



SPEAKER 

TRANSFORMERS 


TYPE NO. 

MAX. 

WATTS 

PRIMARY 

IMP. OHMS. 

NOM. SEC. 
IMP. *OHMS 

EI0K3 

5 

10000 S.E. 

3 

E7K3 

5 

7000 S.E. 

3 

E5K3 

5 

5000 S.E. 

3 

El OKI 5 

5 

10000 S.E. 

15 

E7KI5 

5 

7000 S.E. 

15 

E5KI5 

5 

5000 S.E. 

15 


EK SERIES 


Height I’/iln. 
Coil Width I 5/l6in. 
Mounting Contras 2 I/I6fn. 


KI0K3 

6 

10000 

S.E. 

3 

K7K3 

6 

7000 

S.E. 

3 

K5K3 

6 

5000 

S.E. 

3 

K1 OKI 5 

6 

10000 

S.E. 

15 

K7KI5 

6 

7000 

S.E. 

15 

K5KI5 

6 

5000 

S.E. 

15 


KI0KT3 

9 

10000 P.P. 

3 

KI0KTI5 

9 

10000 P.P. 

15 


KK SERIES 
KKT SERIES 


Height l%in. 
Coil Width I §/8in. 
Mounting Centres 2 , /ain, 


B7KI5 

8 

7000 S.E. 

15 

B5KI5 

8 

5000 S.E. 

15 


* 15 ohms—VC Range, 14 to 16 ohms. 

* 3 ohms—VC Range, 2.7 to 3.5 ohms. 




mm 


BK SERIES 
BKT SERIES 


Height 2 , /«in. 
Coil Width 2»/ 4 in. 
Mounting Centres 3 l/8in 


MELBOURNE: A. H. Nicholl. & Co., 22 Elizabeth St., 
East Bentleigh. 97*4252. 

ADELAIDE: W. T. Matthew, 95 Grenfell Street. 23*6202. 
BRISBANE: Keith Percy & Co. Pty. Ltd., Waterloo Street, 
Newstead. 2*1757. 

PERTH: Athol M.*Hill, Durham House, 613 Wellington St., 
21*7861. 

CANBERRA: Errol Nazer, 98 Barrier Street, Fyshwich. 
90*325. 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSW00D, NSW 40-0261 



CATALOGUE 


Please send a Ferguson Catalogue to:— 

NAME . 

ADDRESS . 

EAfcbfe. . 
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By Keith Woodward 


Here is a simple, light-weight, economicol, regulated 
power supply ideally suited to the experimenter who needs 
only moderate orders of current. It also has its place in work¬ 
shops and laboratories as a back up unit for larger supplies, 
the total capability of which may not always be needed. 


In a past issue (March 1960) we 
described a regulated variable power 
supply with a high current capability. 
This unit turned out to be a real labora¬ 
tory workhorse and is still doing a full¬ 
time job after six years of hard work. In 
fact, recent demands on it have been 
heavy enough to suggest that the time 
had come to build another one. 

However, we had noticed that a signi¬ 
ficant proportion of the total jobs did 
not involve very high current require¬ 
ments. We reasoned, therefore, that a 
smaller, lighter, and simpler unit might 
be all that was needed to supplement 
the large one. At the same time it 
would give us an opportunity to in¬ 
vestigate the design of such a unit which, 
we felt sure, would appeal to a large 
number of readers who felt that the 
expense and complexity of a larger unit 
could not be justified. 

As a final compromise between all 
the factors, we settled for a HT current 
of 40mA, a voltage range from 190 
to 270 volts with maximum regulation— 
but capable of being extended with 
some loss of control — plus a 6.3V 
heater winding. 

Finding a power transformer to suit 
our needs presented something of a 
minor problem. We needed a 40mA 
rating—no larger since this would pre¬ 
sent space problems—and two 6.3V heat¬ 
er windings, one for the voltage regu¬ 
lator system and one for the external 
'terminals. Separate windings are 
essential, since the heater supply for 
the regulator valve cannot be connected 
to chassis without transgressing the heat¬ 
er-cathode voltage ratings of the valve. 

We also had in mind using a con¬ 
ventional voltage doubler system, using 
silicon diodes, in preference to the more 
bulky and less efficient valve rectifier 
system. Unfortunately, we could find no 
transformer which would satisfy all these 
requirements. The nearest turned out to 
be a 285 a side, centre tapped second¬ 
ary type. 

While it would have been theoreti¬ 
cally possible to use silicon diodes in 
such a circuit, the higher voltage would 
have made it necessary to employ two 


such units in series in each leg, in 
order to handle the voltage. Economic¬ 
ally, this was not justified in comparison 
with the low cost of a 6X4 valve 
rectifier. 

For those unfamiliar with regulated, 
variable power supplies, the following 
description should prove helpful. The 
power transformer and associated recti¬ 
fier and filter circuit are quite standard, 
and should need no further explanation. 
However, w e have drawn a simplified 
circuit of the regulator section to assist 
the explanation. 

Proceeding from left to right on the 
simplified circuit, it will be seen to 
consist of a series of voltage divider 
networks. The first network consists of 
the 100K resistor and the neon bulb 
in series. Because of the self compen¬ 
sating properties of the neon bulb, the 
voltage at the junction of the 100K 
resistor and the neon will remain essen¬ 
tially constant, over a wide range of 
current values drawn from this point. 

The purpose of this divider is to pro¬ 
vide bias for VI, in the form of a posi¬ 
tive voltage applied to its cathode. And, 
since we are dealing with DC signals 
rather than AC, as encountered in more 


The layout of all 
the major com¬ 
ponents is clearly 
shown in this 
photograph. The 
neon indicator 
light , which is 
also the bias vol¬ 
tage stabiliser, is 
just visible on the 
front panel be¬ 
hind the power 
transformer . 


conventional amplifiers, the neon lamp, 
or something like it, is the only satis¬ 
factory method of providing a stable 
bias voltage. We could use a battery, 
and it would work just as well, but 
would be inconvenient for obvious 
reasons. 

The exact value of the bias voltage 
thus generated is not particularly critical, 
since the grid of VI is connected to 
a source of variable positive voltage 
which, in the first instance, serves to 
place the grid at a lower positive poten¬ 
tial than the cathode, thus making it 
negative with respect to the latter. 

The second voltage divider consists of 
the 220K resistor, VI, and (again) the 
neon lamp. Its purpose is to provide a 
voltage tap (between VI plate and the 
220K resistor) for V2 grid. 

A third divider, and the most import¬ 
ant in many ways, consists of V2 and 
whatever load is connected to the power 
supply. This is shown as a resistor, Rl, 
in the circuit. Another network, the 1M 
pot and 220K resistor to chassis—which 
may be regarded as yet another voltage 
divider network in its own right—forms 
part of the third divider, by being con¬ 
nected in parallel with the load. How¬ 
ever, this point is not particularly 
important in regard to the functioning 
of the third divider. 

The purpose of the third divider is the 
fundamental one of controlling the volt¬ 
age across the load, Rl. One way of 


COMPACT, LOW COST, 

Regulated Power 
Supply 
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Multimeters and 
lest Enuinment 


32 SERIES MULTIMETERS 


with Taut Band Suspension & Diode Overload Protection 


MODEL: M32A 

D.C. 1,000 Ohms/Volt 
SPECIAL PRICE 
$27.75 


MODEL: MX32 

D.C. 20,000 Ohms/Volt 
SPECIAL PRICE 
$35.75 


MODEL: MXL 

D.C. 40,000 Ohms/Volt 
SPECIAL PRICE 
$39.75 


RANGES: 


VOLTS: 


A.C. & D.C. to 1,000V. 

(10 Ranges) 

CURRENT: D.C. to 10 Amp (9 Ranges) 

OHMS: to 10 Megohms (3 Ranges) 

Decibel Ranges (6 Ranges) 


FEATURES: 

• New Indestructible Clear “LEXAN” 
Cased Meter. 

• 2 Terminals only. 

• Enclosed easily accessible Battery 
Compartments. 

• 3-feet Test Leads fitted with HARD 
RUBBER PROBES at no Extra Cost. 


MODEL OM2 OHMMETER: Price: $25.00 

(N.S.W. Dept. Mines Approval No. MDA/82 for Detonator Testing) 


RANGES: 

4 Ranges Covering 0.05 to 100,000 
Ohms. 



APPLICATIONS: 

Earth Continuity Testing—House Wiring Appliances 

Resistance of transformer & Motor Winding Heating Elements, Etc. 




M q I MULTIMETER 

denes with Relay Circuit Protection also Taut Band Suspension 



Model MX64A 20,000 Ohms/Volt D.C. Price: $88.20 

(Redesigned 1965) 

FEATURES: 

Press-button Reset Overload Cut Out 


RANGES: 

Similar ranges to Model MX32 (see 
above) but with additional ranges of 
A.C. Current to 10 Amperes, A.C.-D.C. 
Volts to 3,000 and Ohms to 50 Megohms 
(MX64). 

Send for Leaflet. 


Relay. 

• Single Knob, Two-terminal Opera¬ 
tion (to 1,000V.). 

• 6-inch Mirror-scaled Meter. 

• Semi-hard Rubber Housing. 

• Accessible Battery Compartment. 


The PAT0N PA2 POWER ANALYSER 

A true Dynamometer—Indispensible for Production Testing 
— Plant Maintenance — Trouble Shooting — Motor and 
Sealed-Unit Diagnosis. 



RANGES: 

Volts A.C.: 0/125, 250, 500. 

Amps A.C.: 0/2, 5, 20. 

Watts A.C.: Nine Ranges—three for each 
Voltage Range. 


PRICE: 

$59.75. Including Break-in Connector. 

STAR RESISTANCE BOX FOR 3-Phase 
Testing, $8.50 Extra. 


* 



All Paton Instruments are Made IN Australia and backed by on-the-spot service. 

PRICES quoted are plus 12V 2 % Sales Tax. TERMS AVAILABLE. Write for details. 

PATON ELECTRICAL PTY. LTD. 

90 VICTORIA STREET, ASHFIELD, N.S.W. 71-0381 (6 lines) 


Established ovtr 25 yton 


Agents: N.S.W.: Warburton Frank! Industries Pty. Ltd., 
307-315 Kent Street, Sydney. 

VICTORIA: National Instrument Co. Pty. Ltd., 
Melbourne Airport, Essendon. 

SOUTH AUSTRALIA: E. Bown Pty. Ltd., 21 
Tom's Court, Adelaide. 

QUEENSLAND: K. H. Dore & Sons, 505-507 
Boundary Street. Brisbane. 


WEST. AUSTRALIA: Henderson Instrument Co 
Pty. Ltd., 309 Hay Street, Sublaco, Perth. 
TASMANIA: George Harvey Electric Pty. Ltd. 
76 York Street, Launceston, and 22 Patrick 
Street, Hobart. 

NEW ZEALAND: Turnbull and Jones Ltd., 
12 Courtenay Place, Wellington. Branches 
throughout N.Z. 
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The regulation curves shown above indicate the 
performance which may be expected from our 
regulated power supply. Note that good regulation 
cannot be expected when pushed to the two limits 
but can be expected between 180 and 260 volts . 



Simplified diagram illustrating voltage regulator 
action , as explained in the text . 


visualising this function is to regard V2 
as a variable resistor in series with R1 as 
a fixed resistor. The resistance of V2 
may be varied by varying its operating 
conditions (grid bias, for example) and, 
as it varies, the voltage distribution 
across it and! R1 will also vary. 

Alternatively, it may be regarded as 
analogous to a hydraulic valve in a pipe 
line, used to control the rate of fluid 
(current) flow in the remainder of the 
system. By controlling the current in R1 
we must, automatically, control the volt¬ 
age across it since, by Ohm’s law, these 
two will be in direct proportion. Either 
way, it should not be hard to visualise 
how this part of the circuit functions. 

Having thus established how V2 con¬ 
trols the voltage across the load, let us 
now work back through the circuit and 
determine how the operating conditions 
of V2 are controlled and, in particular, 
how they are made to respond to changes 
in mains voltage or load, so as to main¬ 
tain a constant voltage. 

V2 is controlled by VI which, in con¬ 
junction with the 220K plate load re¬ 
sistor, functions as a variable voltage 
divider to vary the bias applied to V2. 
VI may be regarded as a D.C. amplifier 
which samples the output voltage— 


across the 1M/220K voltage divider net¬ 
work—amplifies any changes and applies 
a correction signal to V2 aimed at re¬ 
storing the original condition. 

For example, let us imagine that the 
moving arm of the 1M pot is at its mid¬ 
position. The voltage applied between 
grid and cathode of VI will allow a cer¬ 
tain amount of current to flow through 
the 220K plate load resistor. This will 
set the value of voltage appearing at the 
plate of VI and therefore the voltage 
applied to the control grid of V2. 

A set of typical figures for such a 
situation, taken from our own unit, is 
shown on the diagram. These ar e all 
positive voltages, measured 1 with respect 
to chassis. Note the voltage differences 
between grid and cathode of both Vl 
and V2. 

If the pot is now turned towards the 
220K resistor the positive voltage on VI 
grid will be reduced and, since VI 
cathode voltage remains constant, there 
will be, effectively, an increase in voltage 
between grid and cathode, the grid being 
negative. 

This will cause a decrease in current 
through VI, a decrease in current 
through the 220K. resistor, and a de¬ 
crease in the voltage across the 220K 



Underchassis view showing minor components and valve socket orient - 
ation. Note that a strain clamp was fitted to the power cable after this 

picture was taken. 
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resistor. This latter action will cause the 
grid of V2 to move towards the main 
H.T. line, or to become more positive 
with respect to chassis. This is equivalent 
to decreasing the grid-cathode bias on 
V2, which will increase the current flow 
through it, and through the load, thus 
resulting in an increased voltage across 
the load'. 

In this manner, by manual operation, 
we are able to vary the output voltage 
of the supply across a constant load. 


STEREO 

EQUIPMENT 

CABINETS 

New 1966 models are now 
available. Can be supplied 
in “make it yourself" kits. 



With lift-up lid o?er player. Sliding 

door In front of amplifier compartment. 
Large storage space. Size: 36in wide, 
17V*ia deep, 31ln high. 

Made and polished .. ... .. .. $53.0(1 

Packing .$ 2.20 

Kit of parts .. .. .. $33.50 

Packing.$ 1.40 

Teak. Extra $ 7.00 

Free on rail. 

Write for Catalogue 

H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Cotherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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SWITCH operates by using only light pressure 

The Scope exclusive “Switch-Ring” means de¬ 
pendable operation, no metal to metal contact to 
burnout. Can operate from any point throughout 
360° turn of the handle, and so ensure the best 
angle of contact for the soldering tip faces and 
the joint to be soldered. 


immediate heat! 

Only delay — original heat-up time — no greater 
than 6 seconds from cold, subsequent heating 
time is instantaneous with sufficient heat to 
perform all the functions of other irons from 40 
watts to 150 watts rating — Standard Model, will 
solder direct to any standard chassis, Price 55/- ($5.50) 


SCOPE means 


WORLD FAMOUS. 


THE WORLD’S FASTEST HEATING SOLDERING IRON 
Scope Soldering Irons are designed on an entirely NEW principle 
—ensuring fast, accurate operation. Scope is eminently suitable 
for a thousand-and-one soldering jobs—ideal wherever the 
fastest heat transfer is essential, and can be used in cases where 
a higher than normal soldering temperature is required. 

Scope conveniently operates on voltages from 2.5 V. to 6.3 V., 
A.C., or D.C., or 4 and 6 V. accumulator, or from 240 V. A.C. 
mains through a “National” Scope Transformer. 



NEW NATIONAL TRANSFORMER 
For full protection insist on a “NATIONAL" 
Scope Iron Transformer, the only transformer 
approved by the iron manufacturer to ensure full 
operating efficiency. Fitted with 6 ft. of 3-core 
flex and 3-pin mains plug. Price: $6.76 (67/-). 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J . McLELLAN & CO. PTY. LTD. 

THE CRESCENT, K1NGSGROVE, N.S.W. 50-0111 



TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 

W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


! uiiiuiHiiiimiiiiuiiiiuiiiiiiuiii 

Please forward free illustrated literature and specifications 



EEHPtg 


COUPON 


Wm. J. McLellan & Co. Name 
Pty. Ltd. 

THE CRESCENT, KINGSGROVE, Address 
N.S.W. 50-0111 

My usual supplier is 

hniniiimiiiimiiimiiinimiiiinniniiiiinnHi 
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60mA lit 

FUSE 


40mA REGULATED POWER SUPPLY 


The complete circuit. The power supply proper is quite conventional 
and the regulator section is similar to the simple circuit on the previous 
page. The metering circuit uses the standard five per cent resistors as 
shunts and multipliers. 


But, by* the same token, if the pot 
had not been adjusted manually, and 
the output voltage had changed for some 
other reason, such as a change in load 
resistor value, or a mains fluctuation, 
exactly the same sequence of events 
would have taken place. This, then, is 
the basis for the all important voltage 
regulation characteristics which is the 
main feature of the device. 

Note, however, that no feedback 
system can ever completely compensate 
for such variations. To assume that the 
original voltage is fully restored is to 
assume the ridiculous situation whereby 
the circuit is able to compensate itself 
without there being any change of volt¬ 
age into the feedback system. In fact, 
there must always be some variation 
in order that correction may be initiated 
and maintained, but the feedback sys¬ 
tem can reduce the variation to only a 
tiny fraction of what it would otherwise 
be. 

Naturally, at the extreme limits of 
the output voltage, the regulation falls 
off. However, within these limits it is 
very good and, in this particular version, 
the voltage variation is only 4 pc from no 
load to the full load of 40mA. The 

PARTS LIST- 


accompanying set of curves shows the 
performance in greater detail. 

Briefly, for extremely good regulation 
the output voltages should be set between 
180 and 260 volts, which includes the 
majority of operating voltages normally 
required. Fair regulation is still avail¬ 
able at 175 and 300 volts but beyond 
these figures the regulation falls off 
rapidly. 

So much, then, for the theory of 
operation and the standard of perfor¬ 
mance to expect from such a supply. 
Let us now look at the practical design. 

Construction is relatively simple, and 
most of the details are shown in the 
accompanying photographs. The unit is 
housed in our new small instrument 
case, fitted with a simple “U” shaped 
aluminium chassis. There is plenty of 
room for the few components involved. 

To monitor the voltage without the 
inconvenience of a separate multimeter, 
a metering system was built into the 
power supply. This was designed around 
a cheap 1mA meter movement. We 
re-scaled the dial to read 0 to 5 which 
could then be read as 0 to 50mA or 0 
to 500V depending on the meter selec- 


1 4-lug tagstrip, miniature. 

1 5-lug tagstrip, miniature. 

1 3-lug tagstrip, standard. 

1 1 megohm linear potentiometer. 

1 Length of 3-core power flex. 

1 3-pin plug. 

1 16uF, 450VW pigtail electrolytic. 

1 24 uF, 450VW pigtail electrolytic. 

Resistors, 

1 33, 5%. 

1 1500, 5%. 

1 33K, 5%. 

1 33K. 

1 100K. 

2 220K. 

1 470K, 5%. 

MISCELLANEOUS 
Screws, nuts, solder lugs, tinned 
copper wire, hookup wire, solder, 
grommets, etc . 


1 Standard Instrument Case, 7i x 5 
x 4in, complete with front panel 
and chassis. 

1 Meter, 1mA full scale deflection. 

1 Power Transformer, primary 240- 
VAC, secondary 285/285V at 
40mA, 2 heater windings 6.3V at 
2 amperes. 

1 12H, 60mA filter choke, 

1 7-pin miniature valve socket. 

1 Octal valve socket. 

1 6EM7 valve. 

1 6X4 valve. 

1 NE-2 neon. 

1 Bezel to suit neon. 

1 Cartridge fuse holder. 

1 60mA cartridge fuse. 

1 2-pole, 3-position switch. 

1 On!off toggle switch. 

4 Terminals. 

1 3-lug tagstrip, miniature. 


Save Hours Weekly 
with this exciting 
New Electronic 
Slide Rule and 
Instruction Course 



Beginners and Experts easily beat con¬ 
ventional slide rule users with this new 
rule and its five times faster methods. 
You combine ALL the latest scales to 
work this Magic. 

Specially selected Slide Rule and 
eight lessons Electronics Course de¬ 
signed to solve your problems quickly 
accurately. No need for a library 
of design data. No need to spend hours 
searching through • Tables and graphs 

. . # Text books . . . • Magazines 
, . , # Manufacturers’ data . . . when 
you can calculate component values 
instantly. You can redesign and adapt 
overseas circuits to the parts you have or 
can quickly obtain. 

This special Slide Rule is a silky- 
smooth, seasoned lOin instrument that 
can be used for conventional calcula 
tions too. Specially designed for elec 
tronics work it has special scales for 

# Decibels . . . Inductance . . 

# Nepers . . . • Capacitance . . 

# Powers . . . • Vectors . . . • Surge 

Impedance . . . # Frequency/Wave 

length ... 

An eight lesson electronic instruction 
course comes with each rule . . . includes 
clear diagrams and step-by-step explan¬ 
ations to make learning fast, easy. 
Several hundred practice problems deal 
with widely occurring situations in elec¬ 
tronics . . . teaches many special short 
cuts . . . lists the best setting for solving 
complex problems. Gives you extra time 
... for your family ... for new pro¬ 
jects WITH THE TIME YOU SAVE 
using this new Slide Rule and eight les¬ 
son electronics course . . . alL yours for 
just $29.95 (£14/19/6) — fill in coupon 
or write now. 


SEND COUPON TODAY! 

to Top Management Services, 69a 
Church Street, Brighton S.5, Vic. Phone 
92-3158. 

□ Please send me your Electronics 
Slide Rule with 8 lesson Electronics 
Course. 

I am enclosing $29.95 (£14/19/6). 

□ Please send descriptive literature 
only, without obligation. 


NAME 


ADDRESS 


6/66 
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tion switch. To avoid the cost of meter 
shunts we used a small resistor in series 
with the power supply and read the 
voltage drop across it. 

A multiplier resistor was then chosen 
to give full scale deflection when 50mA 
was flowing through the series resistor. 
In our prototype we used two 5 per cent 
resistors for this current reading, the 
series resistor being 33 ohms and the 
multiplier resistor 1500 ohms. Normally 
a 1mA meter, with an internal resistance 
of 100 ohms, would require slightly 
less than 1500 ohms. However we found 
that the above combination was as accu¬ 
rate as the reading capability of the 
small meter scale used. 

The same applies to the voltage 
scale used in our power supply, the 
scale read-out being the limiting factor 
for the accuracy of the multipliers. The 
two multiplier resistors, 470K and 33K 
in series, were both 5 per cent tolerance 
and cheaper than a special 1 per cent 
meter multiplier. 

The meter switch has three positions, 
the centre position allowing the meter 
to be removed from, the circuit. A two- 
position switch could be used but it 
would be essential to use a non-shorting 
type wafer otherwise the meter could 
be damaged when changing ranges. Spare 
contacts on the unused section of the 
wafer switch were used to support the 


multiplier resistors. 

The bias stabilising neon lamp is made 
to do double duty as an “On-Off” indi¬ 
cator, by mounting in a suitable bezel 
on the front panel. The lamp is support¬ 
ed on a small tagstrip anchored under 
one of the transformer lamination bolts. 

On loads heavier than 40mA the out¬ 
put will drop quickly and protection of 
the power supply from short-circuit 
loads is afforded by a 60mA fuse in 
series with the output terminals. When 
applying an unknown load to the power 
supply the meter switch should initially 
be set to “Off” or “Voltage.” This is to 
protect the meter from overload. How¬ 
ever, should the meter be left in the 
“Current” position it is unlikely that 
any permanent damage will be caused 
by an overload as the output will drop 
as mentioned above before such damage 
can occur. 

Higher current capabilities could be 
achieved in a similar power supply by 
using a heavier transformer and a pair 
of 6EM7 valves in parallel. We will 
probably investigate this system at a 
later date. 

The power cord terminates on a three- 
lug tagstrip. Not shown in the under¬ 
neath view is a clamp around the power 
cord which is anchored under the power 
transformer mounting screw. This clamp 
was added after the photograph was 


taken and ensures that an accidenta 
tug on the power cord will not caus< 
damage to the cord and/or a shor 
circuit on the mains supply. 

When wiring the control potentiometei 
the tag which is normally regarded as 
the earthy tag in volume control practice 
is the one which should connect to the 
high-tension line. Otherwise when the 
control is turned clockwise the output 
voltage will fall. 

Also remember that the filaments of 
the two valves should NOT be returned 
to chassis, as the cathode heater rating 
of the 6EM7 will be exceeded with 
possible damage to the valve and other 
components. The correct pins for wiring 
the 6EM7 valve are shown in the wiring 
diagram and this should be followed 
carefully. A reversal of the two triode 
sections will render the supply useless. 

The power transformer should not 
overhang the chassis or it will be im¬ 
possible to fit the unit into the instru¬ 
ment case. We feel it is necessary to 
completely enclose an instrument of this 
kind and so reduce the possibility of 
accidental shock. 

A blueprint of the metalwork may 
be obtained through our information 
service for the nominal sum of 50c. 
Completed metalwork may also be avail¬ 
able from our various advertisers for 
those with no workshop facilities, □ 


There’s an 
AIWA microphone 
to solve your 
recording problem. 

AIWA DM.57 DYNAMIC MICROPHONE— Impedance: 
60 and 50K. Frequency Response: 100-13,000 cps. Sen¬ 
sitivity: 75 db’s. Dimensions: 72" x 12". Weight: 14 ozs. 

$16.80 

AIWA DM.17 OMNI-DIRECTIONAL DYNAMIC BOOM 
MICROPHONE— Impedance: 50K or 500. Frequency 
Response: 70-14,000 cps. Sensitivity: 75 db’s. Dimen¬ 
sions: 552" x 11". Weight: 10* ozs. $16.80 

AIWA DM.51 DYNAMIC MICROPHONE, Impedance: 
500 or 50KO. Frequency Response: 50-15,000 cps. Sen¬ 
sitivity: 55 db’s. Dimensions: 10" x lg". Weight: 29 ozs. 

$27.00 

AIWA DYNAMIC NQN-DIRECTIONAL MICROPHONE 
DM.13— Impedance: 50K or 500. Frequency Response: 
60 c’s-14,000 cps. Sensitivity: 55 db’s. Dimensions: 
Length 10*". Weight: 18* ozs. $23.00 

AIWA UNI-DIRECTIONAL DYNAMIC MICROPHONE 
DM.47— Impedance: 500 or 50K. Frequency Response: 
40-18,000 cps. Sensitivity: 75 db’s. Dimensions: 5i" x 
1+i". Weight: 18 ozs. with cord. $36.00 


AIWA DM.10 DYNAMIC DESK MICROPHONE— Imped¬ 
ance: 50KO or 500. Frequency Response: 60-13 Kc's. 
Sensitivity: 75 db's. Dimensions: 72" x U". Weight: 
11 ozs. without stand. $16.80 


AIWA DM.14 DYNAMIC MICROPHONE— Impedance: 
500 or 50K. Frequency Response: 90 c’s-14,000 cps. 
Sensitivity: 75 db’s. Dimensions: 32" x 12". Wt. 10 ozs. 

$12.50 



DM57 



DM13 



DM47 



DM17 


DM51 



^DM10 


DM14 



G 


Distributed by: 

GOLDRING 

ENGINEERING (A’ASIA) PTY. LTD. 


GE:P264 


N.S.W. 443 Kent Street, Sy_.._ # 

VIC. 368 Little Bourke Street, Melbourne 

QLD.: '235 Edward Street, Brisbane 
W.A.: 144A William Street, Perth 

S.A.s 77 Wright Street, Adelaide 


29.1275 

67.1197 

2.3247 

21.6500 

51.5117 
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MODEL EC10 

550 ke/s io 30 Me/s 

TRANSISTORISED 

The Eddystone Model "EC 10" is 
a fully transistorised communi¬ 
cations receiver of reasonably 
small size and giving an excellent 
performance over the range 550 
ke/s to 30 Mc/s, covered in five 
bands and without any break. The 
receiver accepts CW and AM 
signals and, although not designed 
specifically for reception of SSB, 
it operates well in this mode also. 
Power is derived from dry cells 
housed in a box within the cabinet 
and easily changed when required. 
A speaker is fitted and the re¬ 
ceiver is self contained other than 
for an aerial, the input connec¬ 
tions allowing the use of different 
types, including a short rod or 
whip. 

Frequency Coverage 
Range I 18.0 Mc/s to 30.0 Mc/s 
Range 2 8.5 Mc/s to 18.0 Mc/s 
Range 3 3.5 Mc/s to 8.5 Mc/s 
Range 4 1.5 Mc/s to 3,5 Mc/s 
Range 5 550 kc/s to I500kc/s 

/ 

A brochure is available upon re¬ 
quest. Now available ex stock. 

Price: $191.98 plus sales tax $48.00 


^ ^ AUSTRALIAN AGENTS 

^ *rpTY. LTD 


VIC.: 8 Bromham Richmond—42*1614. 

N.S.W.: 64 Alfred St., Milion’t Point — 
929-8066. 

OLD.: L. E. Boughtn ft Co., 9S Centra! Ave, 
Sherwood—79*2207. 

W.A.: H. J. McQuillan Pty. Ltd., 1017 Wel¬ 
ling St., Perth—21*8911. 


COMMUNICATIONS 

RECEIVER 


Following our description last month 0.8A into a 6V battery. Deliberately 
of a small charger for car batteries, operated into the 10V and 4V sections 
we have had an opportunity to try of the 12 and 6V batteries—to simulate 
another transformer in the same set-up. severely discharged batteries—it produced 
This unit was submitted to us by rates of 1.4A and 1.3A respectively. 
A & R Transformers Pty. Ltd. and has With a rectifier rating of 1.5A, and al- 
a nominal rating of 1A. It is also lowing that some short term overload 
designed so that the core tends to should not distress the transformer un¬ 
saturate at higher values, thus providing duly, the value of ballast and the gen- 
a measure of overload protection. eral operating conditions appear to be 

Physically, it is slightly larger than quite satisfactory, 
the Ferguson model used in last month’s However, it should be appreciated that 
version, but there was no difficulty in there is less margin for error with this 
accommodating it in either of the metal version than last month’s, if only 
boxes we mentioned in that article. because the rectifier is now working 

The transformer manufacturer recom- closer to its maximum rating. Such 
mends a 1 ohm ballast for use with this tricks, therefore, as charging 6V batteries 
model. Assuming a charging rate of 1A, from the 12V circuit, as mentioned last 
the wattage dissipation would be 1W, month, should be strictly avoided 

but it is advisable __ 

to allow some mar¬ 
gin for higher rates 
which may some¬ 
times occur—briefly 
—when a battery is 
well discharged, and 
also because the re¬ 
sistor is not operat¬ 
ing in “free air” 
conditions. A 3W 
type should be ade¬ 
quate. 

With this value of 
ballast, the charg¬ 
ing rate was approx¬ 
imately 1A into a 
12 V battery and 


240V 


$ APPROX. OPEN 
CIRCUIT VOLTAGES 


IA BATTERY CHARGER _ 


0* 20V 


(OPTIONAL) 


EMERGENCY INTERCOMS FOR ELDERLY 

Forty elderly, housebound people in Manchester, U.K., are to be ! 
provided with Labgear Portaphones — a loudspeaking intercom system ; 
which requires no inter-unit wiring — for a Post Office experiment ; 
being earned out in conjunction with the Manchester Corporation Welfare 
Services Department, the North Western Electricity Board and the P.O. ! 
Engineering Union, The devices will operate over the electricity supply ! 
mains, and are being supplied in pairs. ; 

The experiment is to see whether a device which would provide ! 
communication between such persons and a nearby neighbour will help J 
in an emergency. (“Electronics Weekly”). ; 


BATTERY CHARGER - 1A VERSION 


EDDYSTONE 
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HOMETAXIAL-BASE ECONOMY 
SILICON TRANSISTORS 


HOMOGENEOUS-BASE DESIGN IN AXIAL DIRECTION REDUCES 

RISKS OF SECOND BREAKDOWN 


Silicon Power Transistor Line for applications up to 50 Kc/s offering the ultimate 
in design simplicity for applications from I mA to 30A 


r 

TO-5 

! c (Max) TO 1A 

/Q\ 

(m)) T0-66 

V-jif l c (Max) TO 4A 

/o\ 

vvftjj TO-3 

l c (Max) TO 15A 

/d\ 

\ TO-3 

l c (Max) TO 30A 

40347 

h FE = 20-80 
@ l c — 450 mA 

V CEV (Max) = 60V 

40250 

h FE = 25-100 
@ l c = 15A 

V CEV (Max) = 50V 

40251 

h FE = 15-60 
@ l c = 8A 

V CEV (Max) = 50V 

2N3771 
h FE = 15-60 
@ l c = 15A 

V CE0 ^ SUS) = 40V 

40348 

h FE = 30-100 
@ l c = 300 mA 

V CEV (Max) = 90V 

2N3054 
h FE = 25-100 
@ l c = 0.5A 
v CEV (Max) = 90V 

2N3055 
h FE = 20-70 
@ l c = 4A 

V CEV (Max) = 100V 

2N3772 
h FE = 15-60 
@ l c = 10A 

V CE0 (sus) (Min) = 60V 

40349 

h FE = 25-100 
@ l c = 150 mA 

V CEV (Max) = 140V 

2N3441 
h FE = 20-80 
@ l c = 0.5A 

V CEV (Max) = 160V 

2N3442 
h FE = 20-70 
@ l c = 3A 

V CEV (Max) = 160V 

2N3773 
h FE = 15-60 
@ l c = 8A 

V CE0 (sus) (Min) = H0V 


EVERY HOMETAXIAL-BASE TRANSISTOR MEANS RUGGEDNESS! 

■ Power-Rating Tested (PRT) at maximum power level for 1 second. 

■ Low saturation voltage for greater switching efficiency. 

■ Sharp saturation voltage knee for greater circuit efficiency. 

■ Mechanically rugged—proved after long experience in Mil-approved and demanding aerospace 
applications. 

■ Demonstrated superior performance in environmental tests of vibration, shock, and acceleration. 

■ Improved beta characteristics for less distortion during operation. 

■ From a family of single diffused types manufactured by RCA since 1957 and backed 
by more than 50 million hours of operational life tests. 

For prices and delivery contact Amalgamated Wireless Valve Co. Pty. Ltd., 348 Victoria Road, 
Rydalmere, N.S.W. 



AMALGAMATED WIRELESSS VALVE CO. PTY. LTD. 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH • HOBART 
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What’s wrong with good old “cycles”? 


Hard on the heels of the change in transistor symbols, men¬ 
tioned in our last issue, comes a letter from a reader inquir¬ 
ing about the symbol "Hz" which he has noted in some 
overseas journals. Possibly other readers have wondered 

about it also. 


An American radio magazine, 
which I see fairly regularly, seems to 
be using the term “Hz” quite a lot. 
To put it bluntly, “What’s the big 
Idea?” 

Well, we can’t answer directly for the 
magazine concerned but we have a 
pretty good idea why they did so. In 
point of fact, there has been a certain 
amount of discussion among our own 
staff as to whether we should or should 
not do the same thing. 

The symbol Hz is an abbreviation of 
Hertz, which you will doubtless recog¬ 
nise as the name of one of the fam¬ 
ous pioneers of the radio art. The term 
“Hertzian waves,” meaning radio waves 
appears in many old textbooks. 

For years, European continental prac¬ 
tice has been to use the term “Hertz” 
to mean “cycles per second” and the 
abbreviation Hz has become more or 
less established in European radio litera¬ 
ture. 

There is plenty of precedent, of 
course, for so using the name of a 
radio pioneer. Our unit of resistance 
is the surname of George Simon Ohm; 
our unit of capacitance is the Farad 
(from Faraday) and of inductance the 
Henry. And so on. 

Outside of Europe the term “cycles 
per second” has persisted, so that fol¬ 
lowers of international technical litera¬ 
ture had to accept the terms Hertz and 
Hz, along with “cycles per second” and 
all its varied contractions. 

In fact, contraction or abbreviation is 
one of the problems of the latter term. 

In its full and correct form, the basic 
term and its multiples are “cycles per 
second,” “kilocycles per second,” 
“megacycles per second” and so on. 

All these represent quite a mouthful 
to say and a “lineful” to print. Not sur¬ 
prisingly, they are very commonly con¬ 
tracted to cycles, kilocycles and mega¬ 
cycles — terms which rely for their 
validity on the assumption that every¬ 
body will naturally understand the “per 
second” part. 

In reducing the terms to initial letters, 
a logical basis is the form of “c/s.” It 
sounds simple until you begin to debate 
whether the basic quantities should have 
capital letters and whether it should 
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more correctly be represented as 
“C/S.” 

When the decade multiples are intro¬ 
duced, the problem grows because there 
is argument also about the “K” and the 
“M.” 

So we find ourselves with c/s which 
looks neat enough but with the sus¬ 
picion that it should really be C/S. 
Again Kc/s looks the neatest of the 
possible variations of this group but is 
it consistent to have the basic quantities 
in lower case letters? 

Unfortunately, even Kc/s is a rather 
clumsy abbreviation in text containing 
a lot of frequencies and, if it is all right 
to talk about “kilocycles” why shouldn’t 
it be all right to adopt the much neater 
abbrevation “Kc”? But if you do this, 
what about cycles? Won’t the simple 
“c” look rather lonely without a “K” 
or an “M”? 

This has given rise to fairly common 
use of “cps” without its logical expan¬ 
sion into Kcps and Mcps. 

And, if that’s not enough, a decision 
has to be made as to whether the ab¬ 
breviation should be set close up on the 
figure (465Kc) or separated (465 Kc) 
or followed by a full point 465 Kc.) 
or so on. 

To the casual reader, all this may 
seem like “much ado about nothing” 
but this is far from the case. When a 
large number of writers are preparing 
copy for a magazine, it’s all too easy 
for some of them to use their own 
abbreviations, which may escape the 


notice of the sub-editor and be set up in 
metal. 

Or again, a compositor, who spends 
much of his time setting ordinary news¬ 
paper or magazine copy, according to 
“house” style, may carry right on apply¬ 
ing the same rules to technical copy. 

And when an article is set up in metal 
type, full of non-standard abbreviations, 
it’s a costly and time wasting business 
to go through it and reset lines. 

The term Hertz avoids at least some 
of these problems because Hertz means 
cycles per second. We are thus left with 
the abbreviations Hz, KHz and MHz 
as a fairly consistent group. 

Whatever the reasoning behind it, 
however, the U.S. National Bureau of 
Standards has now adopted the term 
Hertz (and Hz) and it is appearing in 
more and more U.S. publications and 
reports. 

Maybe the time is approaching when 
we should do a count of heads, as it 
were, and see whether we shouldn’t 
follow suit. 

Inevitably there will be some who 
won’t like the idea, because a break 
with tradition so often Hertz! 

★ ★ ★ 

I recently read a book In which 
several methods of communication were 
discussed. Among these was signalling 
by telegraphy and a frequently used term 
was “the baud.” What is a baud? 

A concise explanation of this term 
was contained in a recent discussion of 
telegraphic equipment and facilities, pub¬ 
lished in the English journal, “Elec¬ 
tronics Weekly.” It appealed to us as 
being an ideal answer to your question, 
and one with which you are not likely 
to become “bored.” 

Telegraph and data transmission rates 
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KAMODEN 370—N 
MULTIMETERS 

O.C. Voltage: 100 MV. 2.5V. 10V. 100V, 2S0V 
ft 100.000 Ohms per Volt. 

* - SKV 25.000 Ohms per Volt. 

A.C. Voltage: 2 5V. 10V. 25V. 100V. 250V. 
„ 1KV at 10.000 Ohms per Volt. 

DC Current: 10 Micro Amp, 100 Micro Amp. 

, 1 MA. 10 MA. 100 MA. 1 A. 10 Amp. 
Resistance: 0-5K, 0-50K, 0-$00K Ohm. 0*5 
Meg. 0-50 Meg. Ohms. 

D« l b S iTi?Ml 6o AV‘P < *' ? - 00 0hm ‘' 

Price $43.29 



TMK MODEL 700 
MULTIMETER 


DC Voltage: 


AC Voltage: 


8 ranges: 20.000 ohms 
per volt — 0-0.25-2.5-10- 
50-100-250-1000-5000 
volts. 

7 ranges: 4000 ohms per 
t — 0.2-5-10-50-100- 


volt — 0- _ _ - 

2S0-1000-5000 volts. 
Direct Current: 6 ranges: 

0-50uA 

0-0.5-5-S0-500mA 
0-1OA 

Altern. Currents ranges: 

0-0.5-5-50-500mA 
0-1 OA 
5 ranges: 

X 1 — xio — x 100 

- IK — 10K 
(30. 300. 3000. 30K 
300KJ2 at centre) 

— 10 to + 42 d8 (0 dB 
s 1 mW in 600 {}) 


Resistance: 


Decibels: 


$54.00 



UNMARK SA-200 15 WATT 
STEREO AMPLIFIER 


Power output 15 watts 
Input and input sensitivity 


Frequency response 
Harmonic distortion 
Hum and noise 


Output impedance 
Tube complement 


Ac input 


7.5 watts per channel. 

Phono Magnetic 5MV. 

Phono X’tal 80MV. 

Tuner 100MV. 

Tape 5 MV. 

Mic 5MV. 

Aux 5 MV. 

30—2()KC ± 2 DB. 

Less than 3% (max. output). 
VR Max. 25 MV. 

VR Min. 4 MV. 

(8 ohm load). 

4 t 8. 16 ohms. 

2 — I2AX7 I — 6AQ8 
2 — 6BQ5 I — 6C A4 
220V and 230V 50-60 cycles. 


$78.00 


SPECIALS 


1. Power Transformer Tvi 
240. Volts, AC, Second 


D3830. Primaryll. 
--240 at 


Volts. AC, Secondaries 240-0 __ 

60 MA. 6.3 volt at 2.5 amp. Manufac 
turer’s type upright mounting. 


Two Speaker sound columns designed to 

7x5 speakers. These 


Price $3.t 

2. Power Transformer Type D7255 Primary 
240 Volts AC. Secondaries 180-0-180 at 
40 MA. 12.6 volts at 1 amp. Manufac¬ 
turer’s type upright mounting. 

Price $2.00. 

3. Power Transformer Primary 240 Volts AC. 
Secondaries 180-0-180 at 40 MA. 6.3 volt 
at 2 amp. Manufacturer's type upright 
mounting. 

Price $3.00. 

4. Power Transformer Primary 240 volts AC, 
Secondaries 225-0-225 at 50 MA and 
6.3 volt at 2 amp. Manufacturer's type 
upright mounting. 

Price $3.00. 

5. Transistor Driver Transformer Type D8467. 
Primary 3000 ohms. Secondary 133 ohms. 
Centre Tapped. Manufacturer's type upright 
mounting. 

Price 99c. 

6. Transistor output Transformer type D5448 
Primary 375 ohm C.T. Secondary 3.5 ohms. 
Manufacturer's type upright mounting. 

Price 99c. 

7. Carbon Potentiometer 250K ohm with 
single pole switch. Brand new and boxed. 
Curve C. 

Price 58c. 

8. 240 Volt AC Power Adaptor, output 6 
volts, 9 volts and 12 volts at *a Amp. 
Ideal for transistor radios and tape re¬ 
corders. Could also be used as a trickle 
charger. 

Price $12.50. 

9. Sato Morse Code Key and Buzzer In sep¬ 
arate units. Can be assembled for use as 
a practice set. Buuer supply 1.5 volts 
obtained from a single torch cell. 

Key and Buuer $2.50. 

10. Universal all transistor 2-station intercom 
units, battery operated with switch and 
volume control. Excellent for home or office 
use. Complete with 50ft flex. Installed in 
minutes. Reduced to clear at 
Price $12.50. 


-- - --- designed 

accommodate two 7x5 speakers. _ 

totally enclosed, maple finished, attractive 
columns measure 23‘a'* high, 6V deep, 
and 7" across the front. 

Price less speakers A17.50 each. 

12. Ceiling speakers housed in attractive round 
metal cabinets fo • installing In ceiling, 
voice coil Impedance 16 ohms, frequency 
response 90-9000 C.P.S. Power handling 
capacity 5 watts. Ideal for use In ail 
Indoor P.A. system:;. 

Price $7.75. ] 

13. imported extension, speaker In attractive 
cream plastic box with 4" Diam. P.M. 
speaker, voice coil Impedance 3.2 ohms, 
complete with 15ft lead and plug. 

Price $4.50. 


14. 


Pillow Phone: An fir pillow with ear piece 
..ipeda “ ‘ 


fitted internally. Impedance 8 ohms, com¬ 
plete with cord and 2 phone plugs to suit 
any Jap transistor. 

Price $1.99. 

IS. Imported Car Radio Aerials: Top cowl 
mounting complete with lead and con¬ 
nector to suit mdst all makes of car radios. 
Excellent Value-—Price $3.00. 


m 


TH-P60 Multimeter—pocket size 

2V x 4*‘ xJJzK Sensitivity 2000 O.P.V. 

5 0" * 2 $ S 0 >50°'V01ts°' DC: 0 V °2S*0 A mA °DC 

current,_0_-100,000 ohms resistance. 


Price $' 5 : 59 , 

17. Aligning Tool 
nodern 


_ tool ___ ... 

case, folds to pocket 
and TV Technician 
Price $3.00. 

.if" 


picture. Reduced to 
17 $7.50. 

21/23" $15.00. 


most < 
In h«hi 
it size. 

. Giv 


comprehensive and 
dv folding plastic 
A must for Radio 


IB. Beam Scopes 17 " and 21/23": Enlarges 
picture to 21” and 27" respectively. Light 
and easy to handle. Gives extra depth to 
‘ clear. 


547 ELIZABETH STREET, MELBOURNE —• Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA 
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are sometimes quoted in bauds, or in 
bits per second (b/s), or in characters 
per second, or in words per minute. The 
connection between these terms and the 
bandwidth of the circuit is explained 
below. 

It is necessary to go back to the old 
Morse dot for this explanation. This 
comprises a mark element followed by 
a space element of the same duration, 
each being the shortest modulation ele¬ 
ment in the system. One complete Morse 
dot of a mark plus a space is called 
a keying cycle. If 50 dots are keyed 
per second, the transmission has 100 
modulation elements and this is termed 
100 bauds or 100 bits/second. Bit is an 
abbreviation for “binary digit.” 

How many characters and words this 
represents clearly depends upon the tele¬ 
graph or binary code being used. With 
the conventional five-unit teleprinter 
code, 50 bauds is usually taken to be 
about 7.5 characters per second, and 
400 characters or roughly 66 words per 
minute. Similarly, 600 bauds is about 
90 characters per second. But if each 
character requires more modulation ele¬ 
ments, such as the eight-level code, 600 
bauds would be only about 70 charac¬ 
ters per second. 

The bandwidth needed to carry infor¬ 
mation at a given rate depends not only 
upon the keying speed and the coding 
efficiency, but also on the signal-to-noise 
ratio of the transmission medium. 

But in practical terms, a 50-baud tele¬ 
graph channel represents roughly 120 
cps bandwidth. 

And on telephone circuits, due to the 
need to avoid using certain frequencies, 
we are limited to roughly 600 or 1,200 
bauds depending upon the characteristics 
of the line, even though much higher 
speeds are theoretically possible. 

On Telex We use a whole 3-4KC 
telephone channel for 50 baud working, 
although by FM/VF multiplex tech¬ 
niques some 15 teleprinter channels can 
be carried on such a circuit. 

For data transmission up to about 
1,200 bauds, frequency modulation 
(FSK) systems are generally used — 
above this speed phase modulation and 
compound techniques such as Kineplex 
have proved very effective. 

The U.K. GPO Datel services cur¬ 
rently include the Datel 100 (up to 100 
baud) and Datel 600 (600 or 1,200 baud) 
with optional 75 baud return channel. 
Soon to be introduced will be the Datel 
200 and Datel 300 services for 200 and 
300 baud transmission. The GPO Data 
Transmission Set 1A is a modem for 
use with the Datel 600 service. Error 
detection units are available from the 
GPO for the Datel 100 service. Specially 
equalised circuits capable of speeds up 
to 2,400 bits/second (i.e. 2,400 bauds) 
can be rented. 

★ ★ ★ 

What is the meaning of the word 

“modem* used in the previous ex¬ 
planation? 

According to the Australian P.M.G.’s 
Department, “modem” is derived from 
two words; “Modulating” and “DEModu- 
lating.” In order to understand it fully 
we must take a closer look at the 
modern practice of using telephone lines 
to handle digital data signals from a 
wide and ever increasing variety of 
sources. 

A typical application might involve a 
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central computer and a number of 
remote offices—ranging from suburban 
to world wide—equipped with desk sets 
by means of whicn office staff can feed 
information into the computer, or in¬ 
terrogate it and receive information it 
has in store. Seat booking facilities as 
used by airlines and other transport org¬ 
anisations are typical examples. 

Digital data pulses as generated by, 
say, the desk set, are DC pulses, such 
as produced by the simple opening and 
closing of contacts. Similarly, the pulses 
generated by the computer and used to 
display information on the desk set 
would also be of this nature. 

In certain cases it is perfectly practi¬ 
cal to transmit these DC pulses directly 
over “metallic circuits,** as might be 
provided by the P.M.G.’s Department, on 
request, for relatively short range work¬ 
ing, such as within the metropolitan 
area. 

However, it is considered that ordinary 
telephone subscribers may soon wish to 
transmit digital data over ordinary tele¬ 
phone circuits, the connection being 
established by the subscriber dialling the 
wanted number in the ordinary way and 
then, having satisfied himself that the 
correct number has been connected, 
switching to data transmission. 

This is where the modem is required. 
The ordinary telephone circuit is not 
necessarily “metallic,** i.e., it may well 
provide only “AC coupling** with no 
provision to handle DC pulses. This is 
particularly so where long distance trunk 
lines are involved, and which may 
employ carrier systems, microwave links, 
or combinations of these. And even 
within some Australian metropolitan 
areas carrier systems are used for trunk 
lines between exchanges, while micro- 
wave links are being considered in this 
role. 

It is therefore necessary to convert 
DC pluses to a series of AC pulses, or 
tones, which any telephone circuit can 
handle. This is done by causing the DC 
signal to “modulate” a tone generator, 
thus accounting for the “mo” portion of 
the new word. 

At the receiving end of the line a 
similar, but reverse, situation exists. The 
tones which are received cannot be used 
directly to operate the various mechan¬ 
isms of digital data equipment. They 
must be reconverted to DC. 

This is achieved in much the same 
manner as in a conventional radio re¬ 
ceiver where a detector (rectifier) is used 
to demodulate the modulated RF car¬ 
rier. The only real difference is the fre¬ 
quencies involved. Thus we have a 
“demodulating” function which accounts 
for the second part of the word. 

★ ★ ★ 

Would you please tell me how to 
calculate the variable resistance value 
needed to control two 20 watt, 12 
volt globes? Also, what wattage rating 
would such a resistor need? 

Because this question, and the answer 
we were able to provide, was such an 
excellent example of the practical use 
of “Ohm's law,” we felt that other 
readers would like to study it. It should 
appeal particularly to those who can 
remember Ohm’s law easily enough, but 
find themselves at a loss when it comes 
to the practical application. 

In fact, the problem involves two 
standard electrical laws. One, as already 


mentioned, is Ohm’s law, which states 
that the voltage across a resistor is equal 
to the resistance in ohms multiplied by 
the current through the resistor. 

The other law states that power in 
watts is equal to the product of voltage 
and current. 

Step number one: Determine the cur¬ 
rent drawn by both lamps when operat¬ 
ing at full voltage. We do this by trans- 
osing the second law so that it reads 
=W/E, where I is current in amps, W 
is power in watts, and E is pressure in 
volts. 

Substituting figures we get: 1=20/12, 
or 1.66 amps per lamp. Since there are 
two lamps in parallel, the total current 
is 3.32A. 

Step number two: Decide at what 
voltage the lamps will cease to glow. 
This will vary with operating voltage 
and types of lamps, but a good basis for 
calculation is one quarter of the rated 
voltage, or 3V in this case. 

Another factor which is not as precise 
as we would like it to be is the resistance 
of the lamps at varying voltages. Normal 
resistors are essentially “linear” devices, 
in that the resistance remains constant 
for any normal value of applied voltage. 
Lamps, on the other hand, are “non¬ 
linear” resistors; their resistance is low 
when the filament is cold, and rises— 
usually by a factor of several times—as 
the temperature rises to full operating 
value. 

Thus we cannot state precisely what 
the resistance will be at voltages other 
than the maximum. However, if we pro¬ 
ceed — initially —• as if the lamps were 
linear and then, knowing the direction 
of the error, “add on a bit” we will 
arrive at a value close enough for prac¬ 
tical purposes. 

Step number three: Find the current 
through the lamps with 3V applied. As¬ 
suming the lamps were linear, reduction 
of the voltage to one quarter would re¬ 
duce the current by the same factor. 
Thus, the new current could be expressed 
as 3.32/4, or .83A. However, the lamps 
will in fact draw more than this, so it 
is convenient to round the figure off to a 
whole number, say 1A. 

Step number four: Determine the vol¬ 
tage which will be applied to the resistor, 
when 3V is applied to the lamps. This 
is simply 12-3, or 9V. 

Step number five: Find the value of 
R across which 9V will be developed 
when 1A flows through it. Expressed as 
Ohm’s law this becomes; R equal E/I, 
or 9/1 = 9 ohms. 

Finally, find the total wattage dissi¬ 
pated by the resistor. Since W equals E 
x I, 9 x 1, this will be 9W. 

Thus we can say that the required 
resistor must have a value not less 
than 9 ohms and capable of dissipating 
at least 9 watts. In practice, it would be 
unwise to work to such close limits and 
some margin for safety should be allow¬ 
ed. 

Depending on what was avail¬ 
able commercially, a resistance value be¬ 

tween 12 and 15 ohms would be a good 
choice. A wattage rating of 10 could be 
satisfactory, assuming that the manufac¬ 
turer’s rating was not an optimistic one 
and — most important — that the resis¬ 
tor was to be operated in “free air” con¬ 
ditions. If it was to be enclosed in any 
way, then it would be wise to double 

the rating. B 
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CALIBRATION TECHNIQUES 
and a Reference Crystal 


By Ian Pogson 


Without delving into any other 
branch of electronics, in communica¬ 
tions it is becoming more vital as time 
goes on to be sure that one is “on 
frequency.” Again, without straying 
beyond the confines of amateur radio 
and the short-wave listener, one must 
be able to determine, with moderately 
high accuracy, the frequency in which 
one may be interested at any particular 
time. 

This is of considerable importance in 
the case of the transmitting amateur, 
because the authorities rightly insist that 
transmissions must only be made within 
very definitely defined bands. And even 
the short-wave listener, if desirous of 
listening to a transmission on some pre¬ 
determined frequency, must have a re¬ 
ceiver which is accurately calibrated. 
Alternatively, he must have access to 
some accurate frequency reference, in 
order that he may check his receiver. 

Where modern and, more particularly, 
factory built equipment is in use, it will 
normally be accurately calibrated any¬ 
way. Even so, a frequency reference in 
the form of a 100KC crystal oscillator 
may be built into the unit. This refer¬ 
ence is then always available to check 
the maintenance of calibration of the 
receiver or transmitter. 

On the other hand, if equipment, 
home built or ready-made, has no fre¬ 
quency reference, there is no reason 
why this state of affairs should continue. 
It is not necessary to have the reference 
built into the unit to be just as effec¬ 
tive. Such a reference can be very 
simple and is not very expensive to 
build. In fact, if one happens to have 
a 100KC crystal tucked away, then the 
cost will be very moderate indeed. 

The writer is currently investigating 
various types of transistor oscillator, 
with the idea of using at least some of 
them in pieces of equipment in the 
reasonably near future. Among these 
are some 100KC crystal oscillators of 
varying degrees of precision and com¬ 
plexity. It is proposed to take a couple 
of these in our stride and include some 
details so that they may be duplicated 
by readers who need one of the simpler 
versions for their own use. After having 
such a reference for a while, one won¬ 
ders how it was done without in the 
past. 

From some of the foregoing remarks, 
it must not be construed that transmit¬ 
ting amateurs need only a well-cali¬ 
brated transmitter, with a 100KC crys¬ 
tal calibrator built in. While there is 
no denying the excellence of modern 
equipment as regards frequency calibra¬ 
tion, the authorities also require that a 
satisfactory heterodyne frequency meter 
shall be maintained by the licensee. 

A relatively recent development in the 
field of semi-conductors is the unijunc¬ 
tion transistor and, among other appli¬ 
cations, it has possibilities as a low fre¬ 
quency oscillator. Its use and operation 
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Small enough to be held 
in one hand , this 100KC 
Crystal Reference may 
be used as a sub-standard 
for many applications. 
Some of these ap¬ 
plications are covered in 
the accompanying article. 


were described in the article on a Low- 
Cost Morse Practice Set, which appear¬ 
ed in the February, 1966, issue. 

For those readers who do not have 
access to this issue, we will run through 
the description of operation again brief¬ 
ly. Before doing so, we would point 
out that the type 2N2646 unijunction 
transistor to which we refer has an 
upper limit of oscillation somewhat 
above 100KC. There are other types 
which are capable of operation higher 
than this, but these are more expensive 
at the present time. 

The circuit of a 100KC crystal oscil¬ 
lator using the 2N2646 unijunction tran¬ 
sistor, which we have had operating, is 
shown on these pages. 

The operation of this circuit depends 
upon the rather unique properties of the 
unijunction transistor. As its circuit 
symbol would suggest, the unijunction 
is a quite different device from normal 
two-junction transistors. In fact, it is 
closer to a diode than a transistor and 
has sometimes been called the “double¬ 
base diode.” 

In construction, the unijunction con- 




Although we have not featured 
this circuit using the unijunction 
diode in our oscillator , such a 
simple configuration may well 
have possibilities in the near 
future, even so far as replacing 
more conventional circuits . 


Terence 


sists of either a small rectangular bar 
or cube of N-type silicon material, with 
a non-rectifying or “ohmic” connection 
at each end. The bar or cube is term¬ 
ed the “base” because of its similarity 
to the base wafer of a normal transistor 
and the two connections are labelled 
B1 and B2. 

To the side of the bar or cube be¬ 
tween the two base conections is alloy¬ 
ed a pellet of P-type silicon material, 
forming a single P-N junction — hence 
the name “unijunction.” The P-type 
pellet is called the emitter and its con¬ 
nection labelled E. 

Either of the two base connections 
of the unijunction may be used together 
with the emitter connection as a normal 
rectifier diode, which will conduct if 
the emitter is made more positive than 
the base, but will become a virtual 
open-circuit if the base is more positive 
than the emitter. However, a voltage 
applied across the base by making B2 
positive with respect to B1 gives the 
emitter-base P-N junction an inbuilt 
“delay bias.” 

This is because current flowing 
through the base from B2 to B1 sets 
up a voltage drop in the N-type material 
and raises the potential of the base 
region in the immediate vicinity of the 
junction. Thus, as far as the emitter 
is concerned, the base becomes posi¬ 
tively biased, and conduction through 
the junction cannot take place until 
the emitter is raised above the effective 
base potential. 

But the unijunction is more than a 
diode with “built-in” bias, for as soon 
as the emitter is raised above 
the effective base bias potential to start 
conduction through the junction, it in¬ 
jects minority carriers (holes) into the 
N-type base material. These have the 
effect of increasing markedly the con¬ 
ductivity of the base region between 
the junction and B1 and the resistance 
of this region drops sharply. 

Because of the drop in resistance the 
current between B2 and B1 increases 
and current amplification occurs 
because the increase in B2-B1 current 
is considerably greater than the small 
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SAVE TIME 

ON HIGH IMPEDANCE TRANSISTOR 
CIRCUITRY WITH UNIGOR 4S MULTIMETER 


MODERN APPROACH TO SERVICING. NO WARM-UP 
TIME IS NEEDED. 30 MEASURING RANGES. 

WEIGHT APPROX. 3 LBS. DIMENSION 8£ x 4* x 3±\ 

100,000 Q/ Von DC ~ I ^ I Intirnol Ruiituic. Curr.nl Ivoltag.C 
20,000 g/V on AC °' loa> ! * .oc- Xc \ DC I °^ r - 


UhifyOC 4 


MULTIMETER 
Model 226214 


TECHNICAL DATA 


Indicating Accuracy: 

On DC: ± 1.5% of full scale value. 

On AC (50 to 60 c/s): ± 2.5% of f.s.d. 

On 5,000 V DC: ± 5% of full scale value. 

The CUT-OUT breaks the measuring circuit at more than 20 times 
overload. Switch rating max. 15kVA AC or 2kW DC (500V). 


SYDNEY: 88 6188 
BRISBANE: 91 4441 
PERTH: 21 8021 


MELBOURNE: 41 4116 
ADELAIDE: 23 2155 
WELLINGTON: (N.Z.). 


WATSON VICTOR 


PRINTED CIRCUITS 


fits. 

jWL KR50HAL 

v I TRANSISTOR 

| Transistor, 

I Plod#. 

No. M2—Do-ft-Yoursalf Kit o# Part* 
for above, $5. 

No. 593—Wired ready to operate. $4. 
Postage 582. 583 10c. No C.O.D.s. 


From your drawing*. Price: $10 set up charge plus 30c for 
each print S »q. In. and undar. For prints over S iq. in., add 
2c par sq. In. Drilling, plating, coding, prica on application. 


12v. All Transistor 
P.A. AMPLIFIER 

No. 598—Complete Kit of ports to 
smallest screw, $55. No. 656 — 
Wired reedy to operate,$60. Freight 
extra. Size: 6in w. x 3in h. x 8}in 
d. Weight 6&lb.__ 

PERSONAL PORTABLE 

2 TRANSISTORS 

Range 30 mile*, 200 _ , — 

with short aerial M 

and earth. Ear- 

piece only, no * I 

speaker. Wired 

ready to uta, No. ^ 

666D, $10. 

Pottage 20c. 

Do-it-yourself kit, 


R.C.S. 

COMPLETE 

DOIT 

YOURSELF 


LOW PRICE- 


NEW PRINTED CIRCUITS 

Part No. 

675 HI-FI FIVE WATT amplifier $2.50 

684 Preamp. Electronics 65 P.10 .. $2.50 

685 Preamp.—-Electronics 65/PI2A $2.50 

686 Preamp.—Electronics 65/PI2B $2.50 

687 Preamp.—front panel 65/PI2 $2.50 

68? Philips pre-amp. .. ♦. .. $3.00 

6?0 Philips 10-watt amp.$2.50 

691 Philips 10-watt power supply $2.50 

692 E.A. 8-watt stereo 63 A4 .. $3.00 

694 S/W Receiver E.A. 66 R4 $2.50 
591 30 W.P.A. Amplifier .. .. $3.50 

606 Mullard 10/10 Stereo, pr. .. $6.50 

601 Mullard WB Tuner.$3 

669 R. end H. Tape Recorder .. $3.20 

Many others. Write for full list 
Sales Tex included. Postage 10c. We 
can supply any R.H. Printed Circuits. 


QOAi/ry 

coHsmeffoA 


• No expensive test equipment • Everything fits. 
1964 RF Transport** 7. Complete kit—No. 640: $45.50. 
Portable car radio, Identical to 640 above, plus extra twitch 
and car coil. etc. No.642:$46. 

(Write for booklet on 640 end 642.) _ 

3 TRANSISTORS 

mgm BfMlVjrai HI-FI MULLARD FIVE WATT 

H i&BfiSKYl AMPLIFIER 

mMAHiM Frequency response—30 cycles 
to 18 KC, 3 08. Distortion - 


COILS & IF'» 455 Kc 

Aar, R.F. osc. end IF’s . .. $1.70 ea. 
Ferrite Aar .... $2. 

Postage 10c. Write for details end price 
Pert 265 Universal Tape OSC coil, 

$$« 

AMPLIFIER 

hai 6 tran*l*tor 

■ 1 (silicon) 

For 5 watt amplifier with panel end 
knobs, Stereo do-lt-yourself kit No. 
6I6C, $21.80. Fostage, 20c. Mono, 

do-it-yourself kit No. 6I6AC, $15 
Posteae 10c. 

Write for date sheets. 

Printed circuit mono, or steroo 

No. 616.$3 

Postage 10c each. 

S watt etereo power supply. Do-lt-vour- 
telf kit No. 68IC, $16 Printed circuit 
No. 681, $2.S0. Postego 68IC, 80c; 


NEW AUDI O^AMPLIFIER* 

4 transistors. «. ;J!!L^, M g£saciJ£L 
’a or 1 watt. 

Small slat: cab¬ 
inet S’* x 2" x 
1" plastic. Suit- 
able crystal P./ 
up. Intercom., ■■ 
microphone rad- 

lo. etc. <9 volt) ---eewr*'- 

Do-it-yourself kit 665, $IOHPost I 
Wired reedy for use, 66SD; $11.50. 


Do-lt-yourself kit 675C $17, 

Write for blueprint date. 


IMPROVED BATTERY SAVER KIT 

4*/i, 6 or 9 volts. Replaces transistor 
battery power input 240 volt* A.C. Maxi¬ 
mum milliampt 100. Hum-free operation. 
Size J'/jin I. x 2‘/ } ln w. x I'/jin h. No. 
657, $6.S0 (post 10c). 


NEW TRANSISTOR PREAMP KITS 
LOW IMP. Input 2 trans. 672C $6.5 

Wirtd ready for use, 672D.$ 

HIGH IMP. silicon 2 trans, 680C $6.5 

Wired reedy for use. 680D . .. $ 

HIGH IMP. silicon 3 tran. 682C $7.5 

SIZE 3 x 2 x (in 2 req. for Sterao. 
Wired reedy for use. 682D .. $ 

Postage 10c each. Write for date. 


Order by Mail Order, Postal Note or Money Order (add post.), direct to — 


Resistance and 

Capacity Ganges 

Voltage Sourca 

a 

oto 200 n 


kO 

0to 50 kn 

In-built 1.5 V battary 

kQxlOO 

0 to 5 MO 


MilxICu- 

0 to 500 Mn 

100 to 140 V DC 

Mil— 

Oto 50 Mn 

100 to 240 V AC 

U.F x 0*1 

0 to 5 m.F 

(45 to 65 c/s) 


Voltaga i dB 2 ) 

Intarnal Rasistanca 

Currant 

DC 

Voltage Drop 
appr. V 

DC 

AC 

5,000 V 


500 MO 


1 A 

0*35 

1,000 V 


ioTmo 

20 Mn 

100 mA 

0*25 

250 V 

+40 db 

21 Mn" 

5 MO 

25 mA 

0*24 

100 V 


io Mn 


5 mA 

0*24 

50 V 

+ 36 db 


i Mn 

1 mA 

0*24 

25 V 


2.5 Mn 




10 V 

+ 12 db*) 

1 Mil 

2 oo k"n 

0 25 mA 

0*24 

25 V 


250 kn 


50 ixA 

0*2 

0*5 V 


5tfkn 


10 nA 

0 i 

100" mV 


10 kn 
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emitter-base current. Not only this, but 
the fall in resistance of the junction-Bl 
region produces a falling voltage with 
INCREASING emitter-base current — 
so that the effective input resistance of 
the emitter-base junction is NEGA¬ 
TIVE. 

Because of its ability to act as a high 
current-gain switch and as a negative 
resistance the unijunction is finding 
increasing use in triggering and relay 
circuits, in pulse shaping circuits and 
in many types of oscillator. 

Referring again to the 100KC crystal 
oscillator using the 2N2646 unijunc¬ 
tion, it will be seen that the circuit 
uses a b re minimum of components, 
even less *than the simplest oscillator 
using one transistor. The crystal is con¬ 
nected between B2 and emitter and due 
to the operation of the unijunction, a 
phase shift of 180 degrees occurs be¬ 
tween these elements. This combined 
with the amplification just described, 
maintains oscillation. The output is 
taken from Bl. 

The 68pF capacitor shown between 
the emitter and earth is not always 
necessary. However, this value may be in¬ 
cluded for most crystals, its effect being 
to increase the strength of oscillation 
somewhat, as well as lowering the fre¬ 
quency. If the capacitance is increased 
much beyond this value, oscillation can 
become erratic and outside the control 
of the crystal. 

Adjustment of the crystal to correct 
frequency against a standard such as 
WWV, is done with the variable trim¬ 
mer in series with the crystal. If it is 
not possible to bring the crystal to the 
correct frequency by this means, then 
it may be necessary to change the value 
of the 68pF capacitor. 

With some crystals which we tried, 
in order to make the crystal approach 
zero beat with the standard, it was 
necessary to reduce the capacitance of 
the series trimmer to a very low value. 
Under these conditions, the crystal 
would either stop oscillating before zero 
beat was reached, or it would not start 
again after being switched off. 

While some crystals performed very 
well in this circuit others could not be 
brought to correct frequency, and the 
indications are that, in its present form, 
it is not universally satisfactory. For 
this reason, we have not featured this 
circuit for all to use. However, for 
experimentally inclined readers with a 
suitable crystal, we can recommend that 
this circuit be given a trial. 

Having drawn this conclusion, we 
were still faced with the need for a 
simple approach to the 100KC crystal 
oscillator. An oscillator which three of 
the staff of ELECTRONICS Australia 
contributed to developing, can be used 
in a number of applications and it has 
been proved to be capable of high 
stability performance. 

Recently, Keith Woodward was in¬ 
vestigating the possibility of developing 
a transistor variable frequency oscillator 
along the lines of the Franklin. At the 
same time, Jim Rowe suggested that 
he start with the DC stabilised two- 
stage audio amplifier which we have 
used in a number of recent applications. 
The suggestion continued with the idea 
of running a positive feedback loop 
from the collector of the output stage, 
to the base of the input stage. A paral¬ 
lel-tuned LC circuit could then be 
shunted across the feedback loop. 

The principle of operation is quite 
simple. With the positive feedback, the 
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circuit will oscillate in a random 
fashion, determined by the circuit 
constants. However, when the parallel 
LC circuit is shunted across the feed¬ 
back loop, the tuned circuit will offer 
a low impedance to all frequencies 
except at the frequency of resonance. 
Thus, the feedback loop is virtually 
short-circuited at all frequencies except 
that of the tuned circuit and so the 
complete circuit oscillates at this fre¬ 
quency. This will be recognised as the 
principle of operation of the Franklin 
oscillator. 


i 

crystal in series rather than in shunt 
with it. Series operation has been found 
to be more satisfactory for 100KC ope¬ 
ration. Instead of a high impedance at 
reasonance across the feedback loop, 
we have a relatively low impedance in 
series with the loop. The crystal is 
actually operated at a point between its 
series and parallel mode, where its 
impedance is still low. As such, the 
crystal acts as a “gate” at the fre¬ 
quency of this low impedance and so 
permits oscillation at this frequency 
only. 


This is the circuit 
of the 100KC 
Crystal Refer¬ 
ence . Developed 
in our own lab¬ 
oratory, a num¬ 
ber of alternative 
transistors may 
be used with 
little if any dif¬ 
ference in per- 
for mane e. It 
should be noted 
however, that 
NPN and PNP 
types should be 
used in the first 
and second 
stages respect¬ 
ively . 



PARTS LIST 

1 Die-cast box 4-5/8in x 3-5/8in x 
2-3/16in. 

1 100KC crystal. 

1 Bracket to hold crystal . 

1 Trimmer 3-30pf (see text). 

2 Terminals, 1 red, 1 black . 

1 Transistor BF115, SE1001. 

1 Transistor OC170, AF116N . 

1 JOpF NPO or silver mica . 

1 47pF plastic or mica. 

1 .01 uF low voltage. 

1 2.7K kW resistor. 

1 10K \W resistor . 

1 4.7K \W resistor. 

2 39K \W resistors . 

1 Slider switch. 

1 9-volt battery No. 216. 

1 Bracket for battery . 

1 Miniature 8-tag strip. 

Screws , nuts, hookup wire, solder , 
etc . 

As the success of these investigations 
became apparent, the writer began to 
consider the possibility of using 
a crystal in place of the LC circuit. 
Work along these lines soon indicated 
that this idea had distinct possibilities. 
In particular, it was found to lend it¬ 
self as a stable 100KC crystal oscillator. 
More work is being done on other 
frequencies and it is hoped that we can 
say more about this at a later date. 

Reference to the circuit will show 
that a complementary NPN-PNP pair 
of transistors is used, giving fairly high 
gain. Heavy negative DC feedback 
makes -the circuit very stable from 
the point of view of thermal considera¬ 
tions as it affects the transistors. Thus, 
with less components, a greater thermal 
stability is obtained than by using more 
conventional methods. 

The positive feedback loop has the 


It will be noted that we have added 
a simple differentiating network between 
the oscillator and the output terminals. 
This improves the harmonic output 
somewhat. 

It is reasonable to suppose that such 
an oscillator would be capable of very 
good frequency stability. From a 
thermal consideration, which is always 
a problem with valve oscillators, the 
transistor has a lot to offer, where 
heat generation can be kept down to a 
very low level. In common with valve 
oscillators, careful design and selection 
of components is still mandatory. In 
addition, the unit should be constructed 
in a professional manner. 

The unit is built into a die-cast alum¬ 
inium box measuring 4-5/Sin x 3-5/8in 
x 2-3/16in. This case, which is made 
by Eddystone, is available through the 
usual radio parts suppliers. 

From the photographs, the general 
disposition of the major components 
can be seen. In our particular case, 
we used an RCA crystal bar. This 
crystal is mounted in a case which 
measures 2-l/8in x l-5/8in x l-3/16in, 
with three pins brought out at one end. 
Some readers may have one of these 
on hand and it could be mounted in 
the same way as we have done by 
making up a “U” bracket of aluminium. 
Connection to tbs pins was effected by 
salvaging some contacts from an old 
5-pin valve socket. These contacts slide 
neatly over the pins to which the leads 
are soldered. 

There are many other suitable 
crystals which come in various shapes 
of holders and the methods of fixing 
it into the box is left to the devices 
of the builder. Whatever method is 
used, it is necessary to fix the holder 
firmly to the box to avoid any random 
movement such as could occur with 
some loose fitting sockets. 
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reliable 
pre-tested 
tight performance 

NEWMARKET 


PACKAGED CIRCUIT AMPLIFIERS 


The Newmarket PC range provides Development 
Engineers with reliable pre-tested units of tight 
performance specifications to incorporate in any equip¬ 
ment at minimum cost. Use of such units not only 
obviates the need to develop purpose-made amplifiers 
for every job, but cuts down the number of small 


components that company Buyers have to buy and 
maintain in stock. 

Each unit is guaranteed for 12 months and replacement 
units are supplied if any fault develops. Our guarantee 
also enables the manufacturer to guarantee his product 
to the ultimate user. 


some applications 


MODEL No. PC 1 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Drivers 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units I**- 
MODEL No. PC 2 
Modulator Driver Stag 
Intercomm. 

Church Hearing Aid A 
Office Dictating Machin 
Door-Caller Monitor Ami 
Inter-Office Communicatic 
Tape Replay Amplifier. 

General Purpose Audio 
Telemetry Audio Amplifiei 
Radio Receiver Audio Ami 
Telephone Amplifiers. 

Educational Equipment Aud 
Laboratory Instrument Ampli 
Language Laboratory Amplifie 
Tape Recording Amplifiers. 

TV Aerial Riggers Intercomm 
Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL NO. PC 3 
Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Amplifier. 
Sound-level Meter Amplifier. 

Close Background Music Amplifier. 


Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Low Power Battery Stereo. 

VHP Communications Receiver Audio Amplifier. 
Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Heating and Ventilating Control Amplifi 
Laboratory Instrument Am" 1 
Museum Port***' 


Hi-Fi Amplifier. 

Vibration Test Amplifiers. 
Telephone Intercomm System. 
Office Dictating Machines. 


Am**’ 
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er Amplifier, 
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fiers. 
tplifiers. 
sm Amplifier. 

Tiplifier. 

ercomm (Portaphone). 

. uwer Amplifier. 


.. 

ornail public Address Portable Amplifier. 

Servo Amplifier (Hydraulic valve control). 

General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft Ground equipment). 
Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 

Tape Recorder Replay Amplifier. 


MODEL No. PC 7 Plus 

Tape Language Laboratory. 

Telephone Dictating Machine Amplifier. 
Automation Drive Amplifiers. 

Control Amplifier for Textile Machinery. 
Radio Receiver Audio Amplifier. 

TV Receiver Audio Amp. 

General Purpose Amplifier. 

Telephone Amplifier. 

Laboratory Instrument Amplifiers. 

Tape Language Laboratory Amplifier. 
Loudspeaker Amplifier. 



PERFORMANCE DATA 

PCI 

PC2 

PC3 

PC4 

PC5 

PC7 

PC9 

specification details 

Power Output mW 

150 

400 

400 

400 

3W 

800 

Pre-amp 


Input Sensitivity mV 

50 

1 

5 

150 

5 

5 

IV 

A typical miniature Audio-Amplifier 

Input Impedance ohms 

1.5K 

IK 

2.5K 

220 K 

1.5K 

1.5K 

1 M 

is illustrated actual size overleaf . 

Output Impedance ohms 

40 

15 

15 

15 

3 

8 

600 

Circuits are of transformerless, 

Supply Voltage-volts 

9 

9 

9 

9 

12 

9 

9 

complementary symmetry type, 

Typical distortion % 

crpnilonrx/ rAcnonQA 

2 

3 

3 

3 

3 

3 

1 

operating off Standard Voltages. Can 

rrcquciiLy rcppunbc 

Overall Dimensions 

300-15K 

200-12K 

200 - 12 K 

200-12K 

50-12K 

50-12K 

20 - 20 K 

be wire-in or plug-in as required. 

AM % in. high 

2 x 1 

2Va x 1 V 2 

2 V 2 x IV 2 

2 V 2 x IV 2 

5 V 2 x 1% 

3X1% 

2 x 1 


leonioo ELECTRONICS PTY. LTD. 

53 Carrington Road, Marrickville, N.S.W. 


SYDNEY: General Accessories Limited, 

443 Concord Road, Rhodes. 

MELBOURNE: Radio Parts Pty. Ltd., 

562 Spencer Street, Warburton Franki Limited 
220 Park Street. 

BRISBANE: General Accessories Pty. Ltd., 

50 Little Edward Street. 

ADELAIDE: General Accessories Pty. Ltd., 

81 Flinders Street. 

PERTH: General Accessories Pty. Ltd., 

46 Milligan Street. 


64 


ELECTRONICS Australia, June, 1966 




















The trimmer which is connected be¬ 
tween the junction of the crystal and 
the lOpF capacitor and chassis is an 
NPO ceramic with a capacitance range 
of 10-120pF. It is mounted on the 
side of the case with two long screws. 
Extra nuts are used to stand it off the 
side of the box by about 3/8in. A hole 
is drilled so that the trimmer may be 
adjusted with the lid in position. 

Although we have used the trimmer 
just described, such a large capacitance 
is not usually necessary. For most crys¬ 
tals, a trimmer with a range of 3-30pF 
should be sufficient and any good qual¬ 
ity trimmer would be satisfactory. Again 
the mounting of the type which is used 
must be left to the builder. It would not 
be wise to use a mica dielectric trimmer 
as this could result in drift of the cry¬ 
stal frequency. 

An 8-tag strip is screwed to the bot¬ 
tom of the box. The rest of the com¬ 
ponents are fixed to this strip or run 
from it to other points. This makes for 
a neat arrangement with short leads. 
It is most important that all leads and 
components should be rigidly fixed, 
otherwise movement can cause fre¬ 
quency shift. 

A slider type of “On-Off” switch is 
mounted on the lid. Fixed also with the 
same screws, is an aluminium bracket 
to hold the miniature 9-volt battery in 
place. Flexible leads are run from the 
battery to the switch and then to the 
tag strip. Sufficient length of lead should 
be allowed so that the lid may be re¬ 
moved for battery replacement and 
other adjustments. 

Having finished the unit, the next 
thing is to check that it does oscillate. 
If a CRO is available with enough band 
width in the vertical amplifier, the out¬ 
put of the oscillator may be fed into the 
CRO and the waveform may be in¬ 
spected on the screen. This may be done 
only as a preliminary and is by no 
means essential. 

A short-wave receiver is needed to 
check the oscillator and to adjust it 
correctly to frequency. If the receiver is 
a sensitive one and the checking fre¬ 
quency is around the low megacycles, 
then it should not be necessary to make 
metallic contact between the oscillator 
and the receiver aerial terminal. A short 
niece of wire, nerhans two or three feet 
long connected to the oscillator output 
terminal and draped close to the receiver 
will give signals of sufficient strength. 

The receiver tuning is varied and 
signals from the oscillator should ap¬ 
pear at 100KC intervals. As higher fre¬ 
quencies are tuned, it will more than 
likely be necessary to connect the wire 
from the oscillator directly to the aerial 
terminal on the receiver. If hum should 
appear on the oscillator signals, the earth 
terminal on the oscillator should be con¬ 
nected to the earth of the receiver. 

So far, we have only proved that the 
unit is oscillating and that the oscilla¬ 
tion harmonics are appearing at approxi¬ 
mately 100KC intervals. To set the 
frequency right on 100KC, perhaps the 
most convenient method is to tune to 
one of the WWV(H) frequencies. These 
are most readily heard on 5, 10 and 
15MC, generally in the late afternoon 
and into the night. 

It should be noted that checks 
should only be made during the 
periods where no modulation is pre¬ 
sent. For the first three minutes of each 
five-minute period, the carrier is modu¬ 
lated with tone. The next two minutes 
consist of call sign and other informa- 
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This inside photograph shows how we have mounted the 100KC RCA 
crystal. Other types will need to be mounted differently . Leads should 
be kept short in the interest of stability. The battery is clamped to the 
lid, with leads from it to the tag strip . 

tion, with silent periods in between. If existing equipment. The stability of the 
an attempt is made to check your os- newly constructed VFO may also be 
cillator during times when tone is pre- checked, just to mention a few. 
sent, then it is possible to adjust for Perhaps some readers have been 
a beat against one of the side bands, wondering by now, just how accurate 
rather than the carrier so giving an erro- frequency drift measurements can be 
neous result. 

Select that frequency of WWV(H) 
which is being received best at the time 
and switch on the 100KC oscillator. Ad¬ 
just the amount of input to the re¬ 
ceiver from the oscillator until an easily 
discernible beat is heard. This beat may 
be at some very low frequency or it 
may be as high as 300 cycles or so. 

Now adjust the trimmer so that the 
beat falls in frequency. A condition 
will more than likely be reached when 
the beat is audibly lost, having reached 
the range where the audio response of 
the receiver is well down. By careful ad¬ 
justment of the trimmer and listening in¬ 
tently, a “swish” can be heard at a low 
frequency. Continue to adjust the trim¬ 
mer until the “swish” slows down and 
eventually disappears. You have then 
set your crystal to “zero beat” with 
WWV. 

Having made this adjustment, such 
an ideal state of affairs is not likely to 
last. After quite a short time, the swish¬ 
ing is certain to return, indicating that 
your new pride and joy is not perfect 
after all. However, assuming that the 
check has been don© at 10MC, and 
the drift amounts to something like four 
or five cycles per second, then the or¬ 
der of accuracy of your 100KC crystal 
reference amounts to a few parts in 10- 
million. This is better than is normally 
required in practical amateur work. 

It is too much to expect that all 
crystals will give such a good perform¬ 
ance as the one just described, nor is it 
reasonable to assume that this short 
term stability figure will be retained 
over a long term. In spite of all this, 
such a reference oscillator can be of 
considerable use for the task of calibrat¬ 
ing new receivers and trasmitters, as 
well as checking the calibrations of 


ALWAYS BUY OH B.D.S. 
SPECIAL for JUNE 

1. Transistorized Variable DC 
Power Supply SE100 0.20v 
variable £8/15/ plus 121% 
tax equals £9/16/10 
$19.68. 

2. Transistorized Signal In¬ 
jector SE250. Frequency 

S 400-700 C/S and Har¬ 
monics £2/5/ plus 121% 
tax equals £2/10/8 $5.07. 
3. Grid Dip Meter TE-18 360KC to 
220 M/C £15/17/ plus 121% 
equals £17/16/8 $35.67. 

4. Audio Generator TE22 Frequency 
Range Sine Wave 20-200,000 CPS 
in 4 bands £17/8/6 plus 121% 
tax equals £19/12/1 $39.21. 

5. Miniature Panel Mounting Tuning 
Indicators 400/va £1/0/6 plus 

121% tax. £1/3/1 $2.31. 

6. Slimline Teak Cabinets. Take 
8MX or 8WR plus Tweeter 
Speakers. £8/11/ plus 25% tax 
equals £10/13/9 $21.38. 

Suppliers of all Radio and TV Components 
Meter and Multimeters . 

H200 Multimeter 25 

CT500 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 

RADIO DESPATCH SERVICE, 

Radio and Electrical distributors, 

Cnr. George and Harris Streets, 

869 GEORGE STREET, SYDNEY. 

Phone 211-0816, 211-0191 
Open Saturday mornings 
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TV, RADIO and COMMUNICATION CHOKES 


VIDEO PEAKING CHOKES 

• Preferred 10% range 10 uH—560 uH. 

• Phenolic coated and sealed. 

• Inductance value stamped on each choke. 

• Wound on iron dust former, 

• Individual pack. 

Available to Wholesalers in all States. 


R.F. and COMMUNICATION CHOKES 

• Wide range stock types 1 mH to 10 mH. 

• Phenolic coated and sealed. 

• Wound on iron dust former. 

• Individual pack. 

TRANSMITTING AND INDUSTRIAL 
R.F. CHOKES 

• To order. 


6 CENTRAL AVENUE, BORONIA, VICTORIA. 


SC5/6/&6 


(72) 92233 


NEW TELEVISION ENCYCLOPAEDIA 



5 Volumes 
5000 Subjects 


CONTENTS INCLUDE 


1850 Pages 
Fully Indexed 


Television Servicing Methods, Alignment of Video l-F 
Amplifiers, Picture Tube Input Circuits, The Sync Sections. 
Sweep Oscillators, Automatic Control of Sweep Frequency, 
Sweep Amplifier and Deflection Circuit, Picture Tube Service 
and Adjustments, Television Modulation, Measurements at 
High Frequencies, Analysers and Multimeters, Electronic 
Voltmeters, Signal Generators and Test Oscillators, etc. etc. 

SEE THESE BOOKS — AT OUR RISK! 

We will send you this complete 5 volume set for 10 days FREE 
TRIAL. Read and fill in coupon today. 


-CLIP THIS NOW 


STANDARD PUBLISHING CO. PTY. LTD., 

45 Chandos Street, St. Leonards, N.S.W. 

Please send me for 10 days* trial the complete 5-volumes set Television Encyclopaedia I 
am at liberty to return these books within 10 days of my receipt of them. If I decide to 
keen them I will pay £1 ($2.00) deposit and £2 ($4.00) per month until the total sura of 
£16/16/ ($33.60) is paid. 

NOTE: The books cannot be purchased separately. 


NAME .. . 
ADDRESS 


OCCUPATION 
SIGNATURE . 


PARENTS OR GUARDIAN’S SIGNATURE 
(If under 21) 
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made. Needless to say, in high-level 
laboratories and national standards insti¬ 
tutions, the equipment available for 
such measurements is very expensive 
and is capable of many orders of ac¬ 
curacy greater than we are contemplat¬ 
ing in this article. For all that, with 
the aid of a CRO and a good audio 
generator, it is possible to make compa¬ 
rison checks against a standard such as 
WWV, to within about two cycles per 
second at 10MC. If a standard is avail¬ 
able at 20 or 25MC. then we can in¬ 
crease our accuracy accordingly. 

•Let us refer to the block diagram 
which shows the setup required to make 
these measurements. The oscillator to 
be measured is shown at the left and 
its output is coupled into a receiver. 
The receiver must be capable of being 
tuned to the standard frequency of 
reference, which will also be the funda¬ 
mental or a harmonic of the oscillator 
to be measured. 

The audio output of the receiver is 
fed into the vertical amplifier of an 
oscilloscope. Last in the chain, an audio 
oscillator which must be well calibrated 
with a good dial, is fed into the hori¬ 
zontal amplifier of the oscilloscope. 

Suppose that we wish to make a 
check on the stability of our new 
100KC crystal oscillator. Here is a sug¬ 
gested method of going about it. No 
doubt as circumstances dictate, some 
variations on the general method may 
be made to suit individual requirements. 

We will assume that WWV is to be 
the standard reference on 10MC and 
so the 100th harmonic of the 100KC 
oscillator is to be the subject of the 
measurement. Set the audio oscillator to 
say 150 cycles and adjust so that a 
convenient size of horizontal trace is 
obtained on the CRO screen. 

Switch on the 100KC oscillator and 
provide sufficient coupling from it into 
the receiver so that a good beat may 
be heard. Now adjust the trimmer so 
that the oscillator is shifted off fre¬ 
quency by 150 cycles, either high or 
low, so that a 1:1 ratio Lissajous figure 
is obtained on the CRO. It may be 
easier to change the frequency of the 
audio oscillator slightly at this stage 
to get a stationary figure, which will be 
anything from a 45 degree straight line 
to a circle according to the actual 
phase relationship. Whatever pattern is 
settled for, this should be pursued for 
the rest of the measurements. 

If the audio oscillator has been alter¬ 
ed to say 148 cycles, then this must be 
the reference for all subsequent read¬ 
ings. It is normally convenient to take 
readings every five minutes during the 
period when no modulation is present, 
as mentioned earlier. 

Each reading should be recorded after 
re-setting the audio oscillator when ne¬ 
cessary to obtain a stationary figure on 
the screen. The difference, either 
positive or negative, between the ori¬ 
ginal reading and each subsequent read¬ 
ing is the measured drift of the oscil¬ 
lator under test. The series of readings 
would normally be taken over a long 
enough period such that stability has 
been reached. When the exercise has 
been completed, do not forget to re-set 
the 100KC oscillator back to zero beat 
with the standard. 

This is the fundamental principle of 
making this type of measurement and it 
can be applied to the requirements of 
the individual as he sees fit. However, 
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ome further comments may not be 
>ut of place, enlarging on what can 
easonabiy be expected when this 
nethod is used. 

After taking a series of measure- 
nents as described above, you may find 
hat the measured drift over, say an 
lour has only amounted to five cycles 


order of accuracy in which we are oscillators, do not exhibit the order of 
interested. stability to which we have been referring. 

So it seems that if we allow three For such oscillators, the better ones 
cycles as our margin of error, we should may have drift figures amounting to only 
be playing fairly safe. tens of cycles at 10MC. On the other 

Having arrived at certain performance hand, figures running into the kilocycle 


figures for our crystal oscillator, it is 
possible to use it as a sub-standard, 



UNDER TEST 


TO FREQUENCY 
OF MEASUREMENT 


OSCILLATOR 


This block diagram shows one setup for the reasonably accurate assess¬ 
ment of oscillator drift when compared against a standard of knowt 
accuracy . The method of taking measurements is discussed in the text. 


or so. The obvious question then is, 
just how accurate are these measure¬ 
ments anyway? This is a very good 
question and we will try to answer it 
as honestly as possible. 

The method is perfectly sound but it 
does have limitations. Perhaps the two 
greatest factors are built into the parti¬ 
cular audio oscillator which happens to 
be used. How stable is the audio oscil¬ 
lator and how accurately is it possible 


against which measurements may be 
made on oscillators where the expected 
stability is of a lower order. This can 
be of particular value under conditions 
when WWV is not coming through well 
enough to be used for measurement 
purposes. Also, checks can be made at 
any multiple of 100KC, which can be 
a decided convenience. 


region are quite common. 

When measurements are to be made 
where the amount of drift is (likely to 
be considerable, than the figure initially 
chosen for the beat frequency on the 
audio oscillator must be considered 
accordingly. Needless to say, the accu¬ 
racy of measurement will deteriorate 
but this should not be serious. 

Among the more obvious uses for a 
100KC crystal reference oscillator is 
the calibration of a new receiver, 
transmitter, or variable oscillator, as 
well as checking the dial calibrations 
on that old receiver. 

There is one obstacle which must be 
overcome in this application. Before any 
calibration can be done, at least one 
frequency must be identified with cer¬ 
tainty within the range to be covered. 
In the case of a short-wave receiver, 
the frequency of one signal must be 
ascertained. 

By way of an example, suppose that 
we wish to calibrate some range which 
includes the 6MC band. In Sydney, the 
ABC maintains a short-wave trans¬ 
mission of their programs on 6090KC. 
Having identified this, we can switch 
on the 100KC oscillator and by tuning 
up 10KC a harmonic will be found on 
6100KC. With this identification, it is 
only necessary to count the 100KC har¬ 
monics along the dial and calibrate 
accordingly When checking a receiver 
for existing calibration accuracy, the 



i4DCOLP\ 


Cat. No. M207 


-IV is XI DOSSXDIC , As a 8. eneral rule - self-excited oscil- - - - „ 

to read off the scale calibrations? These lators ' whlch lncludes v ariable frequency task will be somewhat easier, 
will vary from one instrument to an¬ 
other and so we can only generalise. 

But to give some idea as to what may 
be reasonably expected, here is our 
experience. 

First of all, we chose a beat fre¬ 
quency of 150 cycles, and this was done 
for a number of reasons. One is, that 
this frequency will be passed readily 
by most receivers, though possibly with 
a rapid fall-off below this point. Another 
is that, at this relatively low frequency, 
it should be possible to read the dial 
to the nearest cycle. However, this is 
about the limit of accuracy in most 
cases, introducing our first possible 
source of error, to the extent of about 
one cycle. 

The frequency drift of the audio 
oscillator can be checked quite accurate¬ 
ly against the 50 cycles of the mains 
supply. Again using Lissajous figures 
but with a ratio of 3:1, we checked 
our oscillator at 150 cycles. From a 
cold start to warm up over something 
like one hour, the drift proved to be 
three cycles. After this time, the audio 
oscillator could be relied upon to stay 
within one cycle of the indicated read¬ 
ing. With another one cycle of possible 
error, the total is now two cycles. 

When measurements to this order of 
accuracy are being made, phase shift 
becomes a consideration. Reference to 
this was made earlier when we mention¬ 
ed the shape of the Lissajous figure on 
the CRO screen. Errors of setting here 
can amount to quite an important part 
of a cycle. Again, it can also be 
noticed that phase shift occurs due to 
propagation conditions and fading of the 
received standard signal. However, this 
effect is usually only momentary and 
does not appear to be significant for the 
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DE-SOLDERIHG / SOLDERING TOOL 


This unique fool allows fast removal of 90% of the solder on 
soldering tags and printed circuit board component termin¬ 
ations. 

Removal of components is greatly simplified and P.C.B. and 
component damage can be avoi aed. 

A range of six tips for both de-soldering and soldering, allows 
this todl to be used for all applications from micro-miniature 
to standard radio and T.V. circuit work. All tips are specially 
plated and de-soldering tips are stainless steel lined. 

Cat. No. M207 is Approved in all Australian States for mains 
voltage operation. Models are available for all voltage 
ranges. 


See the range of Adcola “M” Series Solder Toots illustrated in Electronics Australia. 
February *66 edition or write for Illustrated brochure to:— 

ADCOLA PRODUCTS PTV. LIMITED, 12 CHURCHILL ST., MONT ALBERT, VIC. 
N.S.W, Distributor: H. Rowe & Co. Pty. Ltd., 512 Punchbowl Rd., Lakemba. 75-0681 
S A. Distributor: F. R. Mayfleld Pty, Ltd. 11 Halifax St.. Adelaide. 8-4131. 
Qld. Agent: T. H. Martin pty. Ltd., 35 Charlotte St.. Brisbane. 2-1785. 
W.A. Agent: C. L. Sedunary and CO.. 126 Brown St., East Perth. 21-6607. 

Tas. Agent: H. Rowe and Co. Pty. Ltd., 231 Liverpool St.. Hobart. 34-3860. 
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Low cost rectifiers for all 
medium-current Industrial 
and Domestic applications 

★ Australian made, readily available ex-stock. 

★ Designed for high performance under severe conditions. 

★ High surge handling capability, low leakage currents. 

★ Corrosion resistant, hermetically sealed, press fit 
package. 

★ Anode or Cathode to case types available, simplifies 
mounting. 


PRESS FIT 



SCREW 

ADAPTOR 




The suffix "R" after type number denotes 

anode 

connected to 

case. 


OUTLINE 

IN 

DIMENSIONS 

INCHES 

MAXIMUM RATINGS 

IN3659 

IN3660 

IN366I 

1N 3491 

IN3492 

IN3493 

UNIT 

IN3659R 

IN3660R 

IN3&6IR 

IN349IR 

IN3492R 1 

IN3493R 

Peak inverse voltage 

50 

100 

200 

50 

100 

200 

Volts 

Sine wave R.M.S. supply voltage 
(Resistive load only) 

35 

70 

140 

35 

70 

140 

Volts 

Sine wave R.M.S. supply voltage 
(Capacitive or battery load.) 

17 

35 

70 

17.5 

35 

70 

Volts 

Average half wave recti-@ |00°C case 

30 

30 

30 

25 

25 

25 

Amps 

tied forward current. @ I50°C case 

25 

25 

25 

18 

18 

18 

Recurrent peak forward current 
(50 cps and 25°C case) 

100 

100 

100 

75 

75 

75 

Amps 

Peak one cycle surge current 

(50 cps and I50°C case temp.) 

400 

400 

400 

300 

300 

300 

Amps 

Forword voltage drop @ 25 Amp. 
D.C., Forword current 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

Volts 

Average full cycle reverse current 
at rated P.I.V. and I.F. 

5.0 

4.5 

4.0 

10 

10 

8 

mA 

(Resistive load, I50°C case.) 








Thermal resistance junction to case 



1.0* C/WATT 

TYPICAL 



Operating junction temperature. 




+ 175o 

C 



ANODEON 

N.S.W.: 

443 Concord Rood, Rhodes. 

73-0211 

SALES 

VIC.: 153 

Sturt Street, South Melbourne. 

69-0300 
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A BASIC 
STEREO 
AMPLIFIER 

By Keith. Woodward 


We have described a number of "spare parts" designs in recent issues, 
aimed at providing our younger readers with practical projects they can 
undertake with a minimum of outlay, using parts salvaged from old receivers. 
Here is our latest suggestion; a stereo amplifier suitable for modern pickups 
and speakers and capable of giving a very good account of itself in any 

loungeroom. 


We have described many stereo ampli¬ 
fiers in the past years, most of which 
have been built around modern compon¬ 
ents and on the smallest practical chas¬ 
sis. The chassis presented here is larger 
than would seem necessary for the com¬ 
ponents used, but this is deliberate, and 
allows a wide selection of components 
to be mounted without space problems. 
We elected to use 7 pin miniature 
valves in our prototype amplifier, as 
these types are now quite readily avail¬ 
able from scrapped broadcast receivers. 
If it is desired to use octal valves, then 
details of a suitable circuit (March, 
1960), may be obtained through the in¬ 
formation service. 

Our guiding factor in the construc¬ 
tion of this amplifier was to produce the 
wherewithall to enjoy stereo discs with 
the best frequency response and least 
possible distortion at a low cost. We 
feel that there is no need to extol the 
virtues of stereo reproduction as com¬ 
pared to monaural reproduction, as the 
effect of perspective from stereo is now 
fully accepted. 

Past experience has shown that, for 
routine domestic listening, two channels 
of 3 or 4 watts each is adequate, the 
full output being very rarely used. 

This simplifies the required circuitry 
appreciably as we need use only two 
single-ended channels, using two valves, 
an output stage and a voltage amplifier 
per channel. Our selection for these were 
a 6AU6 voltage amplifier and a 6AQ5 
output stage. 

If valves other than those specified for 
the output stage are used it will be 
necessary to check the bias requirements 
and the output impedance. Our ampli¬ 
fier uses output transformers with a 
primary impedance of 5000 ohms but 
this might not be correct if other valves 
are used. The load impedance for output 
valves is quoted in all valve manuals 
and such a manual should be consulted 
before selecting the output transformer 
and cathode bias resistor. 

Some valve manuals state the size of 
the bias resistor, others only the grid 
bias required. In the latter case it is a 


The photographs 
above and below 
clearly show the 
spare space avail - 
able on the 
chassis to ac¬ 
commodate vari¬ 
ous power and 
output trans¬ 
formers. We used 
miniature four- 
pin sockets for 
the speaker out¬ 
lets but these 
could be replaced 
with standard 
sized sockets if 
available. 



simple matter to apply Ohms law to find 
the correct resistance. For instance if a 
bias of 10 volts is required and the total 
plate and screen current is 50mA then 
the resistance would be 10 volts divided 
by .05A, which equals 200 ohms. 

Another variable pertaining to the 
output transformer is the impedance of 
the speakers to be used. In our unit we 
selected 15 ohms, which is a popular 
standard for high-fidelity units. If other 
impedances such as 2 ohms or 8 ohms 
are used the output transformer secon¬ 
dary must be similarly rated. This will 
also effect the negative feedback, which 
will be discussed later. 

The circuit is simple and non-critical. 
The voltage amplifier operates with a 
gain of about 200, which figure is re¬ 
duced by the application of feedback. 
The net result is an input sensitivity 
suitable for current stereo crystal pick¬ 
ups. 

The power supply is quite straight¬ 
forward. A 285-volt per side, 100mA 
power transformer supplies the necessary 


voltages. The 100mA rating is just ade¬ 
quate for the amplifier, and those wish¬ 
ing to provide for a tuner as well will 
need a 125mA transformer. 

Almost any existing transformer 
could be pressed into service, there being 
adequate space on the chassis for all 
but the largest types. Our transformer 
had two 6.3 volt heater windings, one 
centre-tapped. The centre-tapped wind¬ 
ing was used for the 6AU6 valves, the 
centre-tap being returned to chassis. 
This configuration helps minimise hum 
problems. The other winding was used 
to supply the 6AQ5 valves, one side 
being returned to chassis. 

If only one 6.3 volt winding is avail¬ 
able it is suggested that it be run in 
twisted leads to all valve heaters and a 
100 ohm slider resistor be connected 
across the winding. The slider arm is 
returned to chassis and set to give mini¬ 
mum hum in the amplifier. This will be 
approximately in the centre of the resis¬ 
tor. 

Although a HT secondary voltage of 
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MAKE YOUR OWN FROM AN 

INSTROL 

KIT 



We cater for all "Playmaster" designs from ''ELECTRONICS Australia." Our kits contain ALL 
best quality components, precisely * 0 specification. 



INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 

Kit of parts. $96.50 

Built and tested .$117.30 

No. Ill NEW PROGRAM SOURCE 
TUNER 

Kit of parts.$39.00 

Built and tested. $53.00 

NOo. 4 STEREO AMPLIFIER 

Kit of parts. $73.00 

Built and tested. $93.80 

No. 108 STEREOGRAM 

Kit of parts. $69.80 

Built and tested. $90.50 

No. 110 TAPE AMPLIFIER 

Kit of parts only 

Tape Amp Unit. $63.00 

Adaptor Power Unit. $31.50 


TRANSISTORISED IGNITION 

<"R. TV & H.“ March. 1964) 

Kit of parts.$32.85 

Rofo Coil 6v or 12v.$10.70 

Postage 50c. 

MICROPHONE CATALOGUE. Just printed 
— our new free michrophone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
includes types suitable for PA. work, 

tape recording, stage work. etc. Send 

for your free copy. 


CANNON CONNECTORS. Full range of 
these high quality audio connectors always 
available ex-stock. Detailed price list 
available. 


INSTROL A OXFORD METALWORK. De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 


STEREO REC Power Amp 


COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for most “ELECTRONICS Australia" (and 
“R. TV & H,”) circuits. All best quality 
brands such as Ferguson. Ducon, Philips, 
Soldering irons by Scope, Robinson A 
Adcola. Hi-Stab. 1 per cent resistors, etc., 
=5 etc. We will gladly quote if you send us 
$57.00 s a detailed list of your requirements. 



BROADWAY ELECTRONICS PTY. LTD. 


F S. & A. BANK BUILDING, CNR BROADWAY 

(Opp. Grace Bros-} 

Phone: 211-4224, 211-4244, 211-4213 


CITY R D , SYDNEY 
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SMALL BUT VITALL Y IMPORTANT! 

The speaker plugs and sockets you build into your equipment are 
small but extremely important . . . maximum conductivity is 
essential for all audio applications. Why are ACME plugs and 
sockets preferred by leading electronic engineers and home con¬ 
structors? ACME plugs and sockets are so much better in so 
many ways! 

• All plugs have ample space • Contacts are hard brass— 

for straining knots. silver plated for maximum con- 

• Models C33—2/3/6/7 are ductivity. 

made from polypropylene ... • All pins, male and female, 

and can be riveted when fixing are NUMBERED to facilitate 

without fear of fracture. wiring. 
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BETTER CONNECTIONS WITH ACME! 

COMPARE ACME QUALITY 
AND INSIST ON ACME 
PLUGS AND SOCKETS! 

ACME plugs and sockets may 
be purchased from leading 
radio and television stores any¬ 
where in Australia or New 
Zealand. 

Manufactured in Australia by: 

ACME ENGINEERING CO. PTY. LTD. 

132 Burwood Rd., Burwood, 
Victoria. Tel. 28-5511. 
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285 has been specified as optimum, 
there is no reason why transformers 
having lower or higher voltages cannot 
be used. Lower voltages will result in 
lower HT and reduced power output, 
as explained elsewhere, but performance 
should still be adequate. Higher voltage 
transformers will need suitable values 
of dropping resistor in the dotted posi¬ 
tion shown in the circuit, the value 
always being selected to keep the HT 
supply within the limits imposed by the 
chosen output valves. 

The filter choke may be any type 
which will fit on the chassis and having 
a current rating of 100mA or higher. 
The one used in the prototype is 
actually a 6 henry choke stripped from 
an old chassis. The type used will have 
some bearing on the final HT voltage 
by reason of its DC resistance. 

When using 6AQ5 valves in the out¬ 
put stages the high tension voltage, 
measured at the 50uF electrolytic capaci¬ 
tor, should not exceed 260 volts. Several 
factors will influence this figure, apart 
from the transformer secondary voltage; 
the efficiency of the rectifier valve, the 
DC resistance of the filter choke, and 
the size of the electrolytic capacitors. 

The rectifier we used is a 5V4, mainly 
because it happened to be on hand, 
and this type is somewhat more efficient 
than other types and gave somewhat 
over the 260 volt figure. There are seve¬ 
ral rectifier valves suitable for our cir¬ 
cuit, some of these being: 5Y3G, 5AR4, 
5AS4, 5U4G, 5X4G and 80. 

If a combination of factors results in 
the high tension supply exceeding 260 
volts this may be decreased by the in¬ 
sertion of a suitable resistor in the point 
shown dotted on our circuit diagram. 
In our case a 120 ohm, 15 watt re¬ 
sistor resulted in a final voltage of 255 
volts, a drop of 55 volts over the figure 
without this resistor. While it is dan¬ 
gerous to exceed the figure of 260 volts 
no harm will be done if the high tension 
is on the low side, even to 200 volts. 
This will reduce the available output 
but this should still be quite sufficient 
for the normal living-room. 

There are three electrolytic filter 
capacitors in the power supply circuit. 
Do not in any circumstances use elec- 
trolytics salvaged from an old receiver. 
Their capacitance will be low and their 
leakage may have deteriorated sufficient¬ 
ly to endanger the rectifier and perhaps 
the power transformer. New electrolytics 
are really essential. 

Negative feedback from the voice coil 
to the pre-amplifier cathode is used in 
this amplifier. About 15dB is used, being 
a safe enough figure for most of the 
cheaper output transformers. The feed¬ 
back resistor specified is for a 15 ohm 
voice coil. If it is desired to use a 
speaker with a 2 ohm coil then the 
transformer must be purchased to suit 
and the feedback resistor should be re¬ 
duced from 4.7K to about 1.8K. For 
8 ohms, 3.3K would be about right. 

The polarity of the feedback must 
be established by trial and error. If the 
feedback is positive, it will increase the 
gain of the amplifier and usually cause 
it to oscillate at an audible frequency. 
To correct this, reverse the primary or 
the secondary leads of the output trans¬ 
former, not both. When the feedback 
polarity is correct there will be a notice¬ 
able reduction in gain of the amplifier. 

A certain amount of ringing would 
normally be present in any amplifier in 
which the output transformer is included 
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above is correct for 15-ohm speaker systems . For 
other impedances this value will have to be varied. 



The tagstrip shown in the underneath view was pre¬ 
wired before securing on the chassis. 
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• Voltages from less than 01 mV to 300 volts measured 
with excellent discrimination (12 ranges). 

• Frequency range : 10 c/s to 5 Mc/s, with a useful 

response to 10 Mc/s. 

• Measurement accuracy: 

±1% of full scale, 50 c/s to 500 kc/s, 
±2% of full scale, 20 c/s to 1 Mc/s, 
±5% of full scale, 10 c/s to 5 Mc/s. 

• Input resistance of 10 MQ. 

• Can also be used as a wide band amplifier. 


^ T _ n m a “n t *n T k eTF26 W is a wide-range a.c. v °ltmeter of high sensitivity 
A HI(jHLl-S TABLE and stabilit y» engineered in the modern, compact styling 

■ that distinguishes the 19GG range of Marconi instruments. 
Full details of this and other Marconi valve voltmeters will 
be sent on request. 


INSTRUMENT 


RANGE OF 


FROM THE 1961 


A GOOD NAME FOR GOOD MEASURE 


MARCONI 

INSTRUMENTS 


Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

47 YORK STREET, SYDNEY 2 0233 


MELBOURNE BRISBANE ADELAIDE PERTH LAUNCESTON 

67 9161 4 1631 51 0111 28 3425 2 1804 
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in the feedback loop. 

Ringing is a tendency to 
oscillate at one or more 
frequencies when a sharp 
burst of sound at this 
frequency is applied to 
the input of the ampli¬ 
fier. The amount of ring¬ 
ing is closely associated 
with the output trans¬ 
former used and could be 
compensated for with a 
capacitor across the feed¬ 
back resistor. However, 
this method of compen¬ 
sation requires the use of 
test equipment to allow 
the selection of suitable 
capacitance value. 

Another method of 
achieving the same result 
is to use a “step” circuit 
in the plate of the pre¬ 
amplifier valve. The 
values used at this point 
are not so critical as in 
the previous method and 
may be wired into the 
circuit without consider¬ 
ation of the output trans¬ 
former to be used. The 
step circuit shown was 
used in our own ampli¬ 
fier and gave completely 
satisfactory results. 

The output transform¬ 
ers used in our amplifier 
were deliberately chosen 
as being representative of 
the low-cost types likely 
to be used in a project 
of this kind, and they 
produced quite heavy 
ringing without the step 
circuit. They may be re¬ 
garded as typical of what 
is likely to be used. 

However, these re¬ 
marks apply to output 
transformers designed 
and built as such, rather 
than the nondescript 
“speaker” transformers 
which might be salvaged from old 
speakers. Even if these have the correct 
impedance ratios it is extremely unlikely 
that they would perform satisfactorily 
in a voice coil feedback circuit—at least, 
not at this level of feedback. 

The step circuit does introduce some 
loss in the treble response, but this can 
be offset by providing some deliberate 
treble boost outside the feedback loop. 
In this case, a 39pF capacitor is con¬ 
nected in parallel with each of the 1M 
resistors in series with the input circuit. 
As the frequency rises, the impedance of 
these capacitors decreases, providing a 
significant degree of treble boost. 

All modern disc recordings are made 
according to an agreed standard record¬ 
ing characteristic, aimed at improving 
the recording quality and increasing the 
playing time, but requiring the playback 
equipment to have suitable complement¬ 
ary characteristic. 

More precisely, the record is made 
with a deliberately attenuated bass re¬ 
sponse, and a deliberately boosted treble 
response. In playback, therefore, we have 
to boost the bass response and attenuate 
the treble, in order to restore the 
balance. 

Fortunately the simpler type pickups, 
crystal and ceramic, for which this ampli¬ 
fier is intended, provide a suitable degree 
of bass boost as a natural characteristic, 
leaving only the treble attenuation to be 
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SPKR. TRANS. SEC. 


50uF 

FILTER CHOK£ 
PINS 6. 6AQ5,s 


$PKR. TRANS. SEC. 


provided by the amplifier. This can be 
provided quite conveniently by a simple 
continuously variable top cut control 
which can be adjusted by the user for 
best results. 

Balance between the channels is 
achieved by means of a 2M linear poten¬ 
tiometer in the input circuit. It pro¬ 
vides adequate control to achieve equal 
output from the channels. 

High output pickups may be used with¬ 
out worry as the volume control is 
directly in the input circuit, making it 
impossible to overload the first stage 
before the output valve is itself 
overloaded. 

No doubt many will have speakers on 
hand which they wish to use. However, 
if new ones are to be purchased, we 
would suggest the 6in low cone reson¬ 
ance types, as used in our Playmaster 
Bookshelf system. If these are suitably 
baffled for initial use, they can then be 
used at a later date to make up two com- 


In the detailed diagram of the tagstrip shown 
above the dotted lines indicate wiring under¬ 
neath the tagstrip. 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 

Including 
Aristone Aurora 


Berlin 

General 

Mariner 

National 

Sony 

Sharp 


Crown 

Hitachi 

Mitsubishi 

Nivico 

Spica 

Toshiba 


Belair 

Fujiya 

Kenco 

Nanaola 

Sanyo 

Standard 

Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street 
Sydney Tel. 27-5831 


j Jmjc 


TEST INSTRUMENTS 

only TMK test instruments 
distributed through the Australian 
sole agents 

SIMON & CO. PTY. LTD. 

58 MARGARET STREET, 
SYDNEY 

CARRY THE FULL FACTORY WARRANTY 
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Four years as a 


DIPLOMA 




if you train through the 

MAP 

DIPLOMA 

TRAINING 

SCHEME 


The rapid rate of aeronautical advancement has been made possible by 
the abilities of technically qualified men on the ground. That is why the 
Royal Australian Air Force founded its Diploma Scheme ... to ensure 
that its young officers receive the best professional training for their role. 


Suitably qualified young men are 
selected for full-time studentships at 
the Royal Melbourne Institute of Tech¬ 
nology and undertake an Associate 
Diploma Course in Mechanical or Com¬ 
munications Engineering. Upon gradua¬ 
tion they are appointed to permanent 
commissions and are, at once, associ¬ 
ated with the future technological and 
scientific development of space-age 
missiles and modern aircraft. 


APPLICATIONS 
CLOSE 11th JULY, 
1966 


THE RAAF PROVIDES 
EVERYTHING 

There is no demand upon parents. The 
RAAF provides everything—-substantial 
pay while under training, educational 
expenses and all the material advan¬ 
tages to be found only in Service life- 
free accommodation, food, clothing, 
medical and dental care. 

ELIGIBILITY . You are eligible to apply 
for entry as a Diploma student if you 
will have reached the age of 16 but not 
20 years on 30th January, 1967, and 


possess at entry passes at the Victorian 
Leaving standard or equivalent. Com¬ 
plete the coupon below and post without 
delay for a detailed brochure on the 
subjects necessary, for information on 
other conditions of service and for an 
application form. 

DIPLOMAS IN COMMERCE . For 

young men more interested in the field 
of Supply the RAAF also has a limited 
number of vacancies for specialised 
training at the Royal Melbourne Insti¬ 
tute of Technology to Associate Diploma 
level in Commerce. 


RAAF CAREERS SELECTION OFFICER, 
HEADQUARTERS SUPPORT COMMAND, 

RAAF 

VICTORIA BARRACKS, 

ST. KILDA ROAD, MELBOURNE. 

(Please send full details of a Technical or Commerce Diploma Career 
in the RAAF.) 

Tick preference: Technical □ Commerce □ 

NAME 

ADDRESS 

. STATE. 


AFD3.F.P.46 
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Authorised by the Director of Recruiting , Dept, of Defence. 
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A partial diagram of the chassis is given above. The valve socket centres 
are spaced so that either miniature or octal sockets may be used without 
fouling the pre-wired tagstrip . 


plete bookshelf systems when the finance 
is available. 

The layout is essentially simple and 
the various components fall into logical 
sequence. A study of the accompanying 
photographs should assist those planning 
to use a different chassis, as well as those 
adhering to our layout. For the latter we 
have included a partial sketch of the 
suggested chassis. 

The valve holders have been placed 
and orientated in such a manner that a 
minimum of wiring is used between the 
valve sockets and the tagstrip. The use 
of the tagstrip allows the majority of the 
components to be prewired before secur¬ 
ing it to the chassis. A wiring diagram 
for this tagstrip accompanies this article. 

It will be noticed that the tagstrip, 
other than the central resistor, is virtually 
duplicated and a good check before in- 


[To 


SPECIFICATIONS 


mnel, j! 
)rmer !! 


Power output: 4.2W per channel 
RMS, measured at output transformer 
primary. 

Sensitivity: Input signal for maxi¬ 
mum. undistorted power output , 600- 
mV. 

Frequency response: 35cps to 20KC 
plus or minus 3dB. 

Frequency compensation: Continu¬ 
ously variable top-cut control. 

Feedback: 15dB, from speaker 
voice coil. 

(The above figures were taken from 
our prototype, and will serve as a 
guide to likely performance. Natur¬ 
ally, some variation may occur with 
circuit and component changes.) 

1 I 


stalling it is to check one half against 
the other for wiring discrepancies. 

The voice coil output is taken to two 
four-pin miniature sockets on the rear 
edge of the chassis via a two tagstrip. 
The two tagstrip allows the secondary 
of the output transformer to be reversed 
for correctly phasing the feedback 
polarity. 

We were quite happy with the results 
obtained from our prototype amplifier as 
an undistorted power of over four watts 
was available at each output transformer 
primary at a test frequency of 1KC. The 
frequency response extends from 35cps 
to above 20KC with a maximum devia¬ 
tion of 3dB. 

Maximum undistorted output from 
our amplifier was developed with an in¬ 
put to the pickup terminals of 600mV. 
As full output will rarely be required 
pickups with a marginally lower output 
than this figure should produce suffi¬ 
cient output power for most require¬ 
ments. 

As a final test, we fed the amplifier 
into a pair of Playmaster Bookshelf 
speaker systems and used a ceramic cart¬ 
ridge pickup into the input. The listen¬ 
ing quality was excellent and more than 
sufficient output was available for the 
normal domestic living-room. 

With such a simple circuit there is 
only one improvement which would 
prove worthwhile, that is the use of 
high-quality output transformers. This 
would improve the frequency response 
level and provide a small improvement 
in output power. However, even with 
the cheaper output transformers, the am¬ 
plifier makes a simple project for the 
beginner and an economical stereo out¬ 
fit for the audio enthusiast. a 
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THE MARK OF RELIABILITY 



Sole Australian Representative 


D. R. Johnston and Co. Ply. ltd. 

Suite 14, "Sfanhill 33", 

Queens Road, Melbourne. 

TELEPHONE 26-1381—TELEGRAMS 
& CABLES "VIATON", MELBOURNE 


New release! 



S.E.W. TRANSISTOR MODULES. 

Model 10/20—The Smallest HiFi quality 
10 Watt Amplifier in Australia. 

AVAILABLE AS KIT 

with full instructions or PRE-BUILT. 
Actual size: li” x li” x IF*. 
Response: 20 c/s—20 K/cs. Output: 
10 Watts into 1.5 ohm load. Operates 
from 4.5 to 15V. PRICE: £7/10/- 
($15). Plus Tax. Power Supply £6/12/6 
($13.25). Plus Tax. 

Also available Model 25/50 silicon. 25W 
15 ohm output. 

A full range of HiFi and P.A. Kits 
available for all purposes from 5 Watts- 
100 Watts. 

S. E. WILLIS TRADING CO. 

38 RIVERSDAIE ROAD, CAMBERWELL, 
E.6, VICTORIA - 82-5787 
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AGFA-GEVAERT 




^0^ record on 


pe tapes 


Agfa Recording Tapes have what any true tape enthusiast 
wants—greater clarity, sensitivity, uniformity, durability and 
greater range. Agfa PE (Polyester) Tapes are pre-stressed and stretch 
resistant to eliminate sound fluctuations, and abrasion and wear resistant 
to give you the longest, strongest tape life ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple Play in a wide range of lengths and spool diameters. 
All three types of Agfa tapes are now available in various spool sizes in the new Novodur 
Cassettes. These plastic, almost-unbreakable cassettes are excellent for library storage. 

WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 


To AGFA-GEVAERT Pty. Ltd., 
P.O. Box 48, Nunawading, Victoria. 


NAME_ 


ADDRESS- 


The most sensitive tape for the finest in sound, AGFA PE RECORDING TAPES. 


AGFA-GEVAERT Pty. Ltd. • Melbourne . Sydney • Brisbane • Adelaide • perth 


A323 
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Tuning Fork Frequency Control 


In many precise frequency control applications a tuning fork is just as useful 
as, and a lot more convenient than, a quartz crystal. This article, taken 
from "International Electronics," is an excellent account of the 
modern tuning fork; its accuracy, and its place in precision 
equipment for science, industry, and the armed forces. 


By Frank Dos+al * 


A tuning fork has been described as 
one piece of metal with two moving 
parts. 

The tuning fork was invented in 1711 
by an English trumpet player, John 
Shore, who used it to check the 
musical pitch of his primitive trumpet. 
The composer, Handel—for whom Shore 
worked, or rather played — thereupon 
became satisfied with the tonality of the 
trumpet and made extensive use of that 
instrument in later works. Since this 
was a frequency control application, it 
can be truly said that the fork is one of 
the oldest vibrating devices still in cur¬ 
rent use for frequency control. 

Soon, in crude form, forks were used 
as time bases in physics experiments by 
such giants as Helmholtz, Lissajou, Lord 
Rayleigh and others. By 1878, Edison 
put the fork to work in a multiplex tele¬ 
graph system. Since then, forks have 
been used in a multitude of devices such 
as precision clocks, watch-rate equip¬ 
ment, reference clocks in computers, 
facsimile equipment, power line regula¬ 
tion, navigation systems, tape recorders, 
satellite timer, guidance systems, star 
trackers, spectrophotometers and geo¬ 
physical instruments. A unique use of 
a fork is in the Bulova Accutron electron 
timepiece, where the fork replaces the 
balance wheel. 

The early uses of forks were restricted 
because there were no methods of keep¬ 
ing the fork vibrating. Helmholtz work¬ 
ed out a technique using a contact and 
coil arrangement which was satisfactory 
in the laboratorv, but not practical for 
general usage. Edison devised a simple 
buzzer system to maintain the vibra¬ 
tions. An improvement on this, using a 
carbon microphone button which actu¬ 
ated a driving coil, soon followed. 

Ideally, the pickup and drive device 
for maintaining vibrations should be 
loosely coupled to the fork. In present 
day practice, this is accomplished by 
using a magnetic transducer for both the 
pickup and drive functions. 

This transducer consists of a magnet 
inside a coil located close to the tine. 
Changes in flux, due to the vibration, 
produce a signal in the pickup. Con¬ 
versely, a signal applied to another trans¬ 
ducer, also located near a tine, will 
maintain motion. An adequate ampli¬ 
fier connected between the two will cause 
the fork to vibrate at resonate frequency 
(figure 1). Typical gains required in the 
amplifier are 10 to 50dB, depending on 
the fork design. 

Forks begin to oscillate when power 
is applied due to noise in the circuit and 

* American Time Products Bulova Watch 

Co., Inc., Woodside, N.Y., U.S.A. 
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Physicist Max Hetzel, of Bui- 
ova's Switzerland plant , com¬ 
pares an ordinary tuning fork 
with the minature one used in 
the Bulova electronic watch. 

will reach 90 per cent of full ampli¬ 
tude in about Q oscillations. 

The frequency of a fork varies slightly 
with amplitude, due primarily to the 
small contribution of the field of the 
magnets to the fork stiffness. Therefore, 
for high precision, the driving power 
is held constant by such means as zener 
diodes, negative feedback or AGC 
(figure 2). For looser tolerances a simple 
amplifier is adequate. 

Other fork drive methods used at 
various times are electro-static, magneto- 
strictive, pneumatic, piezo-electric and 
most efficient of all, the electro-dynamic. 

The electro-dynamic drive, a refine¬ 
ment of the magnetic transducer men¬ 
tioned in connection with figures 1 and 
2, is very efficient, due to the very good 




T 


Figure 1. Basic circuit for sim¬ 
ple transistor amplifier suitable 
for maintaining fork oscillation. 


coupling between the circuit and the tine 
motion. In this method the coils are 
stationary and the magnet system moves 
(figure 3). In the Accutron timepiece, 
the use of this type of drive brings the 
power requirements down to 6 micro¬ 
watts, sufficiently minute to provide more 
than one year’s operation from a small 
internal battery. Incidentally, this is one 
of the largest single applications of the 
tuning fork. 

Forks are generally available in fre¬ 
quencies from 60cps to about 8000cps. 
However, American Time Products 
offers forks in frequencies from 40cps 
to 25,000cps, believed to be the widest 
range available. 

The frequency of a fork is determin¬ 
ed by the tine dimensions (figure 4). Fre¬ 
quency is directly proportional to the tine 
thickness and inversely proportional as 
the square of the length. The remaining 
dimension (h) has no relation to fre¬ 
quency, except when the tines are load¬ 
ed with weights for low frequency ap¬ 
plications. Usually, a low frequency 
fork is long and a high frequency one is 
short. However, this is not absolute. A 
l,000cps fork could be made 20 inches 
long, and a 40cps one only one inch 
long, if there was a pressing need. 

Normally, forks are driven so that 
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Figure 2. A more refined am¬ 
plifier using zener diodes to 
maintain constant driving power, 
essential for high precision. 


they vibrate in a fundamental mode. 
However, higher frequencies are often 
produced by driving a fork in an over¬ 
tone mode (Figure 5). This produces 
frequencies approximately six times the 
fundamental mode. In this case, we 
have one piece of metal with four mov¬ 
ing parts. A fork generating 25KC in 
this mode is less than an inch long. 
Higher modes are not practical at the 
present time. 

The Q of a fork depends on its mat¬ 
erial, dimensions, and the method of 
driving the fork. Forks made of certain 
aluminium alloys can attain about twice 
the Q of nickel alloy forks but have 
very poor frequency vs. temperature 
coefficients. Elinvar and Ni-Span C. 


«rT 


































m 






mmm 



AUSTRALIA'S LARGEST 
[Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE—60-1442. 

r We have everything for the Radio Hobbyist ★ 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 

Specifications: 

DC Volt: O-S. 
0-25. 0-50. 

0-250, 0-500. 
0-2.500. 

AC Volt: 0-10. 
0-50. 0-100, 

0-500. 0-1,000 

DC Current: 
0-50. Micro¬ 
amps res 
0-25. 0-250 

Miiliamperes. 

R e s 1 • t a nee: 
0-60K Ohms. 
0-6 Meg 
Ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
O.OOOl-Olmfd 
at AC 250 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50. 0-100. 0-500. 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4in x 4Vain x IVfcin. 

Complete with internal battery, testing leads 
and prods. 

PRICE $11.95 
Including Sales Tax 

Plus Postage. 35c. 



Capacitor Substitution Box. 1000 

VW . $3.10 

Resistor Substitution Box, 1 Watt, 

Plus Post, 20c. $3.38 

TRANSISTOR AERIALS 

4in extends to 27in .$1.50 

5in extends to 39in . $1.70 

6in extends to 43in .$1.40 

6in extends to 32in ...$1.00 

6in extends to 28in . 95c 

7in extends to 39in .$1.50 

9in extends to 39in .$1.40 

lOin extends to 39in . 95c 

Plus postage, 15c. 

TAPE RECORDER 
ACCESSORIES 

3” Spools.20c 

5” Spools.30c 

7” Spools.. .. ..50c 

100’ x 2*” Tape.45c 

300’ x 2i” Tape.$1.20 

600’ x 3” Tape.$2.25 

1,200’ x 51” Tape.$2.50 


1,800’ x 7” Tape.$3.95 

Collaro—Reel Play Heads .. .. $8.45 

Collaro Erase Heads.$3.80 

Michigan Twin-Track Rec/Play 

Heads.$13.10 

Michigan Twin-Track Erase 
Heads ..$9.90 

TV REMOTE SPEAKER 
CONTROL $3.80 

has inputs for earphones and one 
speaker with volume control. Post 25c 

CRYSTAL SET 
BUILDERS 

Coils... .. 60c 

Diodes.30c 

Headphones ...$2.50 

Tuning Conds.$1.65 

Terms .. 10c ea. 

1 Trans. Amplifier for crystal set 
circuit supplied. 

Only $1.95 

Plus Postage, 25c. 


MODEL TP-5S 

• High sensitivity-20,000 Ohms/V 
DC, 10,000 Ohms/V AC. 

• 3in Meter. 

• Handy pocketable size. 

Specifications: 

DC Voltages: 
0-10-50-250-500- 
1.000 V (20.000 
Ohmt/V). 

AC Voltages: 
0-10-50-250-500- 
1,000 V (10,000 
Ohms/V). 

DC Current: 

0-5 fuA. 0-5-50- 
500mA. 
Resistance: 
<M0K. 0-100K. 
0-1 Meg. 0-10- 
Meg. (62 Ohms. 
620 Ohms. 
0.2K. 62K at 
centre scale.) 
Capacitance: 
0.0001 uF-0.005- 
uF. 005uF-luF 
Decibels: minus 
20db to plus 
36db in 2 
ranges. 

Dimensions: 3V4ln x 5l41n x lttin. 

Weight: 15ox approx. 

Complete with internal battery, testing leads 
with prods. 

PRICE $18 

including Sales Tix. 

Plus Postage, 35c, 



TRANSISTORISED 
CALLING & TALKBACK SYSTEMS 


BATTERY OPERATED 



TABU OK WAU MOUNTING 

2 Station 1 Master 1 
Sub-station 1 x 9V 
Batts. $15.75* 

3 Station 1 Master 2 
Sub-stations 4 x HV 
Batts., from $18. 

4 Station 1 Master 3 
Sub-stations 6 x liV 
Batts, from $24. 

5 Station 1 Master 4 
Sub-stations 6 x HV 
Batts.. $44.78. 

7 Station 1 Master 6 
Sub-stations 6 x HV 
Batts.. $54. 

Plus Postage. 


307 ELIZABETH STREET, MELBOURNE Phone 60-1442 
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forks attain Q’s as high as 25,000 in 
vacuum when driven electrostatically. 
However, in practice, due to damping 
caused by the pickup and drive magnets, 
the Q of a fork is normally about 5000. 
This turns out to be high enough for 
stability, and low enough to afford up 
to 200 parts per million of trimming 
with a phase control. 

For a plain steel fork, the change in 
frequency due to change in temperature 
amounts to about 100 parts per million 
per degree C. A l,000cps steel fork, for 
example, will vary 5cps for a 50°C 
change. 

To help alleviate the effect of tem¬ 
perature on frequency, use is made of 
the alloy Elinvar. developed in France 
about 1910. This improves the tempera¬ 
ture coefficient by over 100 times. 

Today, other alloys such as Ni-Span 
C, Vibralloy and Nivarox are also used 
to produce low coefficients. These alloys 
are heat-treated to adjust the co-efficient. 
However, for close coefficients over wide 
temperature ranges, the heat treating pro- 



Figure 3. The principle of dyna¬ 
mic drive, as used in the elec¬ 
tronic watch. Photo, page 77. 


cess is not consistent enough to allow the 
use of alloy forks for general applica¬ 
tions. 

One of the most practical methods 
of compensation used today is Eisen- 
hour’s bimetallic fork. This is made of 
a laminate of a positive coefficient 
Elinvar alloy and a negative coefficient 
steel alloy. The coefficient can then be 
adjusted by grinding one laminate or the 
other. Changing the thickness of the 
Elinvar by .001 in changes the coefficient 
by approximately 1 part in a million per 
degree C. This change in dimension has 
only a slight effect on frequency. A 
typical temperature-frequency curve 
(Figure 6) has a shallow dish shape. 

A clever method developed by Russ- 
ler in 1946 for temperature control con¬ 
sists of a thermostatic strip at the end 
of each tine. Changes of temperature 
cause the strips to move weights attached 
to the strip, thus changing the effective 
length and frequency to compensate 
for the temperature change. An early 
version of this was shown by Whitehorn 
in 1927. 

One of the ways to lick the tempera¬ 
ture problem is to use an oven. In the 
early Watchmasters (a machine for 
checking watches), the fork was enclosed 
in a proportional oven, controlled elec¬ 
tronically by valves. This oven, in turn, 
was placed in a coarser oven. Total 
volume was 2 cubic feet. The system 
worked, but required eight hours to stabi¬ 
lise. Subsequent adoption of the two- 
element fork resulted in an overall vol¬ 
ume reduction of a 1000 to 1 and a cost 


saving of more than 10 to 1. Approxi¬ 
mately 30,000 forks of this type are in 
use in Watchmaster machines all over the 
world. 

At the present time, temperature vs. 
frequency tolerances of ±.02 per cent 
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Figure 4. The vital dimensions 
of a tuning fork and the form¬ 
ula which uses them to deter¬ 
mine frequency . 

in the MIL temperature range and 
±.001 per cent in the room tempera¬ 
ture range are readily achieved. Closer 
tolerances are possible at increasing cost. 

A source of error which only occas¬ 
ionally is important is the change in 
the frequency of a fork due to a change 
in attitude. 

On earth, a fork with tines down finds 
gravity aiding as a restoring force, and 
so the fork runs faster than a fork with 
tines up. 

The magnitude of the error due to 
moving the fork from horizontal to ver¬ 
tical is a number which varies inversely 
as the frequency in KC squared. 


(Error = 


K 


l f I 2 


) 



DRIVE 


Figure 5. Overtone operation of 
a fork. This provides output 
approximately equal to six 
times the fundamental frequency. 


rotates around its axis only will avoid 
error. If rotation in all planes is expec¬ 
ted, the use of a higher frequency fork 
with division to the desired frequency 
will reduce the attitude error to any 
required amount. 

Military, commercial, and space ap¬ 
plications frequently expose forks to 
shock and vibration. Of all instruments, 
forks (and reeds) are, by nature, most 
susceptible to these factors. 

Under vibration or shock, both tines 
may be caused to vibrate parasitically in 
phase, in addition to the normal out-of¬ 
phase vibration. However, by placing 
the coils between the tines (figure 4). 
the pick-up coil will tend to cancel 
pickup voltage due to in-phase tine 
motions, and thus reduce this compon¬ 
ent in the output. A further benefit is 
that both tines are driven, compared to 
the orthodox drive applied to only one 
tine. 

Another breakthrough in this direc¬ 
tion has been the use of the internal 
stud mounting of the fork, rather than 
the usual external stud (figure 7). The 
intent here is to mount the fork at its 
centre of moment. This reduces the 
effects of shock and vibration by approxi¬ 
mately five times. Also, the fork is re- 


FREQUENCY 

+05% 


-05%- 



I 

-55 


TEMPERATURE 


- 

+85 


Typically, a lOOcps fork 3 inches long 
has an eror of 185ppm while a l,000cps 
fork of equal length has an error of 
only 1.85ppm. So actually, attitude is 
not apt to be a problem in most appli¬ 
cations. 

If rotation in only one plane is ex¬ 
pected, mounting the fork so that it 


Figure 6. The effect of tempera¬ 
ture on frequency for various 
materials. 

duced in length, thus saving space. 
Typically, a 400cps fork of this type can 
operate with a minimum disturbance in 
its output during shocks of lOOGs and 
can survive a 2,000G shock. 

Additional isolation is normally ac¬ 
complished by using damped springs and 
plastic foam materials. In severe vibra¬ 
tion problems, a substantial aid is to in¬ 
crease purposely the fork’s amplitude of 
vibration, thus producing a better 
signal-to-noise ratio. The tradeoff is a 
slight lowering of stability. Higher fre¬ 
quency forks are much more immune 
to vibration; a 3KC fork will produce 
negligible noise under a 20G, 500cps 
MIL test. 

Just as quartz crystals go through an 
aging process, so do forks. The normal 
trend, as in a crystal, is to go in a fast 
direction. The aging on a raw fork is 
rapid at first and becomes asymptotic in 
three months’ to a year’s time. Soaking 
fork assemblies at moderately high and 
low temperatures provides a quick 
“aging” process so that with appropriate 
subsequent “shelf aging,” a unit results 
which is compatible with its end use. 

Forks on life tests for over 15 years 
verify that aging is asymptotic. These 
tests also indicate the long useful life of 
a fork. Complete packages with an 
MTBF (minimum time before failure) of 
200,000 hours for 90 per cent of the 
units have been delivered. 

In instances where precise adjustments 
are required, the frequency can be ad- 
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Tested, off-the-shelf amplifiers 
for any application 



Newmarket pre-assembled Packaged Circuit Amplifiers have been developed to 
provide standardised starting points in the design of all types of equipment in 
which amplifiers fulfil a major role. Six are at present available from stock and 
others are in course of development. Their use saves expensive, time-consum¬ 
ing research, thus cheapening the production of new types of electronic equip¬ 
ment. 

Recently released is the PC9 impedance matching A.F. pre-amplifier. It has 
been specifically designed to enable a high impedance capacitive source to be 
fed into the relatively low impedance amplifiers PC2, PC3, PC5 and PC7-+-. 
An abridged specification is listed below. 

SUPPLY VOLTAGE: 9V. 

INPUT IMPEDANCE; Typically 600 ohms. 

FREQUENCY RESPONSE: Flat from 20 c 
level. 

SIZE; 1.4” x 1.25” x .5”. WEIGHT; 7 grams. Price: $6.50 


cps to 20 kc/s (± 3db) at 1 kc/s 


SPECIFICATION 

DETAILS 

A typical miniature Audio- 
Amplifier is illustrated actual 
size above. Circuits are of 
transformerless, complement¬ 
ary symmetry type, operating 
off Standard Voltages. Can 
be wire-in or plug-in as re¬ 
quired. 


PERFORMANCE DATA 

PCI 

PC2 

PC3 

PC4 

PC5*+* 

PC7-+- 

Power Output (RMS) 

150mW 

400mW 

400mW 

400m W 

3W 

0.8W 

Input Sensitivity (Full output) 

lOOmV 

2mV 

lOmV 

200mV 

5m V 

5mV 

Input Impedance (Typical) 

1.5K 

IK 

2.5K 

220K 

1.5K 

1.5K 

Load Resistance (Ohms) 

40 

15 

15 

15 

3 

8 

Supply Voltage (Nominal) 

9V 

9V 

9V 

9V 

12V 

9V 

Total Distortion (Full output) 

6% 

6% 

6% 

6% 

3% 

3% 

Frequency Response 

330 c/s 

200 c/s 

200 c/s 

200 c/s 

50 c/s 

50 c/s 

Overall Dimensions (Inches) 

—15Kc/s 

—12Kc/s 

—12Kc/s 

—12Kc/s 

—15Kc/s 

—15Kc/i 

All tin. high. 

2 x 1 

2k x H 

2* x H 

2k x \k 

5 k x H 

3 x If 

PRICE 

$6.25 

$7.50 

$7.50 

$7.50 

$16.00 

$9.50 


MODEL No. PC 1 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Driver!. 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units Intercomm 
Amplifiers. 

MODEL No. PC 2 

Modulator Driver Stage. 

Intercomm. 

Church Hearing Aid Amplifier. 

Office Dictating Machines. 

Door-Caller Monitor Amplifier. 

Inter-Office Communication Amplifier. 

Tape Replay Amplifier. 

? eneral Purpose Audio Amplifiers and Driver*. 

eiemetry Audio Amplifier. 

Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Educational Equipment Audio Amplifiers. 
Laboratory Instrument Amplifiers. 

Language Laboratory Amplifiers. 

Tape Recording Amplifiers. 


TV Aerial Riggers inxei 
Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amplifier. 

MODEL No. PC 3 

Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Ampli¬ 
fier. 

Sound-level Meter Amplifier. 

Close Background Music Amplifier. 

Sound Reinforcement Amplifier. 

General Purpose Audio Amplifier! and Driven. 
Low Power Battery Stereo. 

VHP Communications Receiver Audio Ampli¬ 
fier. 

Radio Receiver Audio Amplifier. 

Radio Relay System Amplifier. 

Loudspeaker Amplifier. 

MODEL No. PC 4 

Battery Record Player. 

General Purpose Amplifiers and Drivers. 

Office Dictating Machines. 

Telephone Amplifiers. 

Pay TV Control Circuits Amplifier. 


Amplifiers. 

Amplifiers. 


Projector Audio 


Stereo Listening 
Laboratory tnstrui 

MODEL No. PC 5 Plus 

Salesman's Portable Cine 
Amp. 

Meter Type Galvanometer Amplifier. 

Helmet Intercomms: (a) Diving Suits. 

(b) Crash Helmets, (c) Pilots' Helmets. 

Car Radio Audio Amplifier. 

Communications Receiver Audio Amplifier. 
Lecturer Non-lnterruption Monitor. 

Erotogenic Amplifier. 

Small public Address Portable Amplifier. 
5ervo Amplifier (Hydraulic valve control). 
General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft ground 
equipment). 

Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 
Tape Recorder Replay Amplifier. 

Hi-Fi Amplifier. 

Vibration Test Amplifiers. 

Mines Telephones Amplifiers. 

Cigarette Manufacturer Production Test Equip¬ 
ment Amp. 




Private Radio-TV listener with 
REMOTE VOLUME CONTROL 

Housed In compact plastic cabinet (slxe 2 7/Bln 
x 1*4in x 1 3 /16ln), Incorporating a speaker 

on-off switch and built-in remote volume con¬ 
trol for convenient listening. 

Simple to attach on any make TV. Radio. FM. 
Phonograph or HI-FI sets. Does not Interfere 
with the normal operation of the set. Supplied 
with 20ft of cable and miniature earphone with 
plastic-covered wire ear-holder. Has bullt-ln 
extra Jack for additional person to listen. 

Net Price $4,20 ea. 


TRANSISTOR 

MEGAPHONE 



Miniature and handy. Can be used anywhere 
by anybody. Megapet PM-77 Transistor Mega¬ 
phone . . . Transistors: 3 pcs. Battery: Dry Cell 
(UM-)3 6 pcs. Acoustic Range: 100 metres. 
Height: 98 mm. Width 68 mm. Overall length: 
170 mm. Weight: S5Q g. (with batteries). 

Price 116.90 


Please Note: Clarence St., 
City, and Liverpool Stores 
are Open Saturday 
Mornings. 



MODEL M-6 

Monaural Microphone Mixer 

Price $6.75 



MODEL SB-401 
PLASTIC CABINET 

Complete with 4in speaker. 

Price $4.00 


GENERAL ACCESSORIES 


116118 Clarence Street, Sydney. BX-4451 
443 Concord Road, Rhodes. 73-0211 


Trade Enquiries Invite 


102 Northumberland Street, Liverpool, 602-7570. 
7 Pirie Street, Fyshwick, A.C.T. 90035 


an. 
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justed with a phase control. Variations 
up to 200ppm are practical. This is 
[nore than adequate to compensate for 
future aging. 

The advent of World War II brought 
a demand for accurate low frequency 
time bases for airborne navigational and 
bombsight systems. The requirements 
were to survive and operate accurately 
and be small and light. 

The choice of the designer resolved 
Itself to using crystals followed by fre¬ 
quency dividers or forks producing the 
required frequency directly. The crystal 
systems required five or more valves, 
usually in multi-vibrator circuits which 
were not fail safe — that is, if the crys¬ 
tal circuit or one of the multi-vibrator 
circuits failed, a wrong output frequency 
was produced. The fork system was 
small, light, reliable and fail safe. A 
large number of radar bombsights used 
American Time forks which were re¬ 
designed in volume and weight by a 
factor of 10 in a matter of weeks. Large 
quantities of similar equipment were de¬ 
livered during the Korean conflict. 

The choice between crystal and fork 
oscillator still faces the design engineer, 
and the advantage of fork over crystal 
in such a situation still is a basic fact. 

A typical fork in World War II meas¬ 
ured liin in diameter by 3in long and 
weighed 8oz. Today, the same per¬ 
formance can often be supplied in a 
package only £in by i'm by liin long, 
weighing only about ioz. 

With the advent of microcircuits, there 
is a need for further reduction in size 
of other components, including forks. 
Since 1940, the size has been reduced 
by a factor of 100. A further similar 
decrease may be impossible, in fact not 
justified, but decreases are on the way. 

In the past two years, American Time 
has developed the fork as a modulator 
of light and energy beams for use in 
electro-optical systems (figure 8). By 
attaching vanes to the tines, a light chop¬ 
per is produced. Putting diagonal slits 
in the vanes produces a scan action. 
Optical elements such as mirrors, filters, 
lenses and others can be mounted on 
one or both tines for various purposes. 
Virtually the whole spectrum of wave 
and particle energy can be handled. 

The optical chopper is now being used 
to vibrate light filters as the basis of a 
COa indicator in space capsules and sub¬ 
marines. Choppers are also being plan¬ 
ned as part of the celestial navigation 
system in the Apollo mission. 

Another fork device used in optical 
systems is the torsional optical scanner. 
In a torsional fork, the two tines are 
caused to twist about their own axis in 
opposite phase. A feature of the tor¬ 
sional fork is the absence of attitude 
error. This fork is used to cause a 
light beam, or other energy beam, to 
scan back and forth. Here again, the 
light weight, long life, low power feat¬ 
ures offer benefits to optical designers. 

In considering the use of a fork or 
fork oscillator in a particular applica¬ 
tion, the engineer must review a number 
of requirements. The relative import¬ 
ance of one over the other depends upon 
the particular circumstances. 

• Where the required frequency is 
25KC or lower, a fork is a good choice. 
In this range, a fork is generally more 
rugged than a crystal. The fork is rig¬ 
idly mounted, components are few and 
mostly not critical, and aging can be 
forecast. Reliability of 90 per cent for 
200,000 hours is not uncommon. 
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Figure 8. Some new and unusual fork applications include use as a 
light chopper (A), by attaching vanes to the fork's tines. Diagonal slits 
in the vanes (B) produce a scan action. Causing the two lines to twist 
about their axis in opposite phase (C) produces an optical scanner 
without attitude error . 


• If the stability requirement is ±.001 
per cent or less, a tuning fork may be 
simpler and cheaper. 

• Where size is important, a fork 
oscillator supplying an audio frequency 


FORK PUT! FORK PUT! 



Figure 7. Illustrating the inter¬ 
nal stud mounting principle , 
and the resultant saving in space . 

is smaller than a crystal with divider 
circuitry. A fork oscillator can be sup¬ 
plied in a package about 7/10 of a cubic 
Inch. 

• Where weight is important, the 
same factors apply as in size. A fork 
oscillator can weigh as little as loz. 

• As to cost, a fork oscillator is 
cheaper than a crystal with frequency 
division. In fact, in the ±.l per cent to 
±.5 per cent stability range, the prices 
are competitive with LC and RC pack¬ 


ages which do not have as good long¬ 
term stability as fork units. 

• Forks can withstand operating 
temperature ranges that preclude the 
use of other devices. American Time 
has built forks to operate at temperatures 
of 300°C on the B-70 program and to 
operate at 200°C two miles deep in the 
earth for oil well instrumentation. S3 
(“International Electronics,” Mar. 1966) 

EDITORIAL NOTE 

Textbooks quote Elinvar as having 
been developed to provide a low tem¬ 
perature coefficient of elasticity, as re¬ 
quired in the hair springs of chrono¬ 
meters and high grade watches. No men¬ 
tion is made of its temperature coeffi¬ 
cient of expansion. It consists of: 36 per 
cent nickel, 12 per cent chromium, 1.5 
per cent silicon, 0.8 per cent carbon, 
and 49.7 per cent iron. (The word 
“Elinvar” is a contraction of “ELasti- 
city” and “INVARiable.”) 

Invar is another alloy frequently men¬ 
tioned as being used for tuning forks. 
It was developed for use as a standard 
of length which would be immune to 
temperature changes and can be made 
with virtually zero coefficient of expan¬ 
sion (or even negative in • some cases.) 
It is used, among other things, for pen¬ 
dulum rods in high grade electric clocks. 
(“Invar” is a contraction of “INVARi¬ 
able.”) 

Both Invar and Elinvar were de¬ 
veloped around 1910 by Dr C. E. Guil¬ 
laume, co-director of the Bureau Inter¬ 
nationale des Poids et Measures, France. 


☆ ☆ BARDSLEY ☆ ☆ 

IMPORT TRADING CO. 

ASTOR THEATRE BUILDING 
166D GLEBE POINT ROAD, GLEBE, N.S.W. 
Telephone 68*1453 

Trade Distributor* for.*-— 


RADFORD amplifiers and speakers, K.E.F. loudspeakers, A.D.C. cart¬ 
ridges and stylii, J.H. turntables and arms, PRITCHARD pickup arms, 
ROLAND amplifiers, GRAMDECK tape recorders, TRIO spare parts. 



81 

























































,7 


S3 


o o 
o o 
o Q O 




o o 


o o 




o o 


The Servicemen 
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ON FEEDBACK, PHASE, AND SUCH 

The current popularity of audio amplifying systems and, in 
particular, the "do-it-yourself" kits for the not so ex¬ 
perienced home builder, has produced a new type of cus¬ 
tomer for the serviceman: the enthusiast who, having 
"followed all the instructions," still finds himself in strife 
when he switches on. 


Usually, such troubles are relatively 
minor, since most kits use well proven 
circuit designs and top quality com¬ 
ponents. Occasionally one will strike a 
faulty new component which “throws” 
the beginner but, more usually, straight 
out simple wiring mistakes are the cause 
of the bother. 

But, as this story will demonstrate, a 
very simple mistake can produce the most 
disconcerting symptoms. 

In this case our home builder had 
tried to build himself a moderately com¬ 
plex stereo amplifier. The circuit was 
quite straightforward, employing two 
6GW8s in each channel, with the pen¬ 
tode sections as push-pull output stages, 
and the two triode sections as amplifier 
and phase inverter respectively in each 
channel. There was also a twin triode, 
with each half as a pre-amplifier feeding 
a frequency compensation network. How¬ 
ever, this section was not involved in the 
trouble. 

The customer’s complaint was severe 
lack of balance between the two chan¬ 
nels, plus an effect which he described 
as, “a slow swishing sound. ” He added, 
by way of background, that the balance 
problem, although still serious, was a 
good deal better than when he had first 
built it. 

He went on to explain that he had 
achieved the present order of performanc 
by, “fiddling around with resistors in 
the feedback circuit.” This latter remark 
prompted me to ask whether he was 
sure that he had the feedback correctly 
phased in each channel. Previous experi¬ 
ence has taught me that incorrect feed¬ 
back connections constitute a significant 
proportion of the troubles encountered 
by the less experienced home builders. 

One reason for this, incidentally, is a 
rather elementary one. To a good many 
experimenters the idea of deliberately 
doing anything which will reduce the 
gain of a system is so foreign to their 
pre-conceived ideas as to be almost 
sacrilegious. Often, they are old timers 
who have come back into the game after 
many years, and who remember the 
simple equipment of a bygone age in 
which sensitivity was the all-important 
factor. 

Thus, when faced with the need to 
make an experimental connection in a 
feedback circuit, and not being too sure 
exactly what this part of the circuit is 
supposed to do, or what effect they are 
seeking, they are pre-conditioned to the 


idea of maximum gain as the ultimate 
goal. 

This is not a serious problem in those 
cases where reversed feedback causes im¬ 
mediate and obvious oscillation; only one 
connection is really possible, the effect 
on gain notwithstanding. However, this 
does not always happen. To be sure, the 
amplifier will “tak e off” but this may 
occur at supersonic frequencies, and is 
not immediately evident. What is evident 
is that the gain is up, and this is what 
appears to matter. 

In this case the customer was adamant 
that everything was right although, as I 
later realised, he based this statement on 
the simple fact that he had tried every 
configuration he could think of, and the 
present one was the one that gave the 
best results, even though they were still 
unsatisfactory. He even mentioned some¬ 
thing about “swapping the channels 
over,” a remark which I paid little atten- 



“ — then at other times the 
picture looks like this” (“PF 
Reporter”) 


tion to at the time but which assumed 
some significance as I delved into the 
problem. 

On the bench, the complaints appeared 
to be confirmed. There was no doubt 
that the gain of one channel was much 
higher than the other, while the “slow 
swishing sound” turned out to be a re¬ 
markably accurate layman’s description 
for an unusually low frequency “motor- 
boat.” 

This was barely audible under no sig¬ 
nal conditions, and then only with one’s 


ear close to the speaker. The “swish” 
was, in fact, simply the normal noise 
level of the amplifier varying in ampli¬ 
tude at about eight or ten cycles. With 
a l,000cps tone fed through the ampli¬ 
fier, and displayed on the C.R.O., it 
showed as a moderate amplitude varia¬ 
tion, looking very like the classic 
“modulated envelope” diagram found in 
text books. 

This in itself was sufficiently unusual 
to attract my attention, since the usual 
effect of motor-boating is simply to shift 
the pattern bodily up and down on the 
screen. I also noted that the effect in the 
loudspeaker was much more obvious 
with a signal present. 

By this time, and despite the owner’s 
assurances—or perhaps because of them 
—I had a strong suspicion that the 
trouble was somewhere in the feedback 
system. Fortunately, he had supplied the 
circuit which came with the kit, and I 
took a closer look at the feedback circuit. 

It was the conventional arrangement. 
Signals were picked up from the output 
transformer secondary and fed into the 
cathode circuit of the amplifier stage, at 
the “top” of a 100 ohm resistor inserted 
between the normal cathode bias net¬ 
work and chassis. The feedback line 
consisted of a 4700 ohm resistor, by¬ 
passed with a small capacitor. 

Then I took a look under the chassis. 
The first thing I noticed was the owner’s 
attempt to balance the two channels. He 
had fitted a string of additional resistors 
to one network, amounting in all to 
about 58,000 ohms, or about 10 times 
the normal value. This in itself was 
sufficient to indicate that all was not as 
it should be, while I also found what 
appeared to be some irregularities in the 
wiring of the two feedback lines. 

All tilings considered, I decided that 
the best thing to do was to wipe the 
present set-up and start again. Accord¬ 
ingly I disconnected both feedback lines. 

immediately I did. the motor-boating 
disappeared and both channels showed 
equal sensitivity. True, the sensitivity 
was higher than it should have been, but 
at least I knew that there was no basic 
fault in either amplifier. Once I sorted 
out the feedback tangle, all should be 
well. 

As a first step in this direction, I 
disabled one channel completely by 
removing both 6GW8s. Then I carefully 
identified the feedback lead from the 
output transformer of the remaining 
channel and, equally carefully, the 
cathode network of the amplifier stage. 
Then I connected the feedback while 
observing the output on the CRO. 

The gain of the system dropped 
sharply, thus indicating that this feed¬ 
back loop was now correctly phased. 
More important, it confirmed my other 
suspicion; that the feedback lines had 
been cross connected from one channel 
to the other. That is to say, feedback 
from the “left” channel had been fed 
into the “right” circuit, and vice versa. 

Which explained a lot of things. 

I restored the 6GW8s to the disabled 
channel, and then disabled the other 
one in the same way. This time, con¬ 
nection of th e feedback brought a loud 
scream of protest from the speaker. 
Reversing the voice coil connections 
cured that and restored the gain of this 
channel to that of its neighbour. 

Finally, a frequency response, power 
output, and square wave check showed 
that the amplifier was behaving very 

(Continued on Page 97) 
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The REVOX G36 

SEMI-PROFESSIONAL 

2 or 4 TRACK STEREO AND MON 

TAPE RECORDER 


PUBLIC ADDRESS SYSTEMS 

The latest range of proven A.W.A. public address systems is in stock at 
Encel Electronics . . . and trained Encel personnel can advise you on the 
A.W.A. amplifier which will satisfy all your requirements. The model 
illustrated is the PA 1000IB 100 watt system, fitted with the radio tuner 
model PA449Y. The 50 watt PA1002B is similar in appearance. For smaller 
stores or offices the 25 watt model PA 1003 is extremely popular. If you are 
considering the purchase of public address equipment, consult Encel Electronics 
without delay. At your nearest Encel Stereo Centre you will receive skilled 
technical advice on A.W.A. systems . . . and a cost proposition which will be 
most attractive! If you cannot call, write for technical specifications and 
EMQs. 


A magnificent but competitively 
priced professional quality re¬ 
corder with . many unique design 
features, manufactured by Swiss 
craftsmen to very close tolerances. 
Many serious enthusiasts prefer the 
many features of this 2 speed, 3 
motor precision recorder. Write 
now for an EMQ and ask for a 
trade-in valuation on your old re¬ 
corder. Demonstrations at both 
Encel Stereo Centres. 


Continental 53 (EL3553) 

A two-speed (3t and 17/8) solid state 
recorder with 4 tracks and many proven 
design features. Designed for mono record¬ 
ing and playback, the EL 3553 may be used 
for stereo playback by using the stereo pre¬ 
amplifier EL 3787. Ask for a no-obligation 
demonstration. 


PHILIPS 


Continental 56 Deluxe (EL3556) 

With a frequency range of up to 18,000 
c/s, this 4-speed, 4-track recorder provides 
monitoring through speaker or headphones, 
separate bass and treble tone controls, full 
mixing facilities and all other normal Philips 
features. Styling is extremely modern — the 
cabinet is selected teak. Write for EMQs, 
or call for a demonstration. 


Continental 58 Deluxe (EL3558) 

This modem-in-design two-speed, four- 
track recorder has an extended frequency 
response—to 15,000 c/s. Features in¬ 
clude mixing facilities, monitoring by 
speaker and headphones, extension 
speaker socket, a teak cabinet, cardioid 
moving coil microphone and automatic 
modulation control. For complete speci¬ 
fications write to Encel Electronics today 
... and ask for an EMQ! 


new 
model 

PHILIPS 

tape 

recorders 

Here are three new models 
from Philips . . . the EL 3553, 
EL 3556 and EL 3558. Encel 
Electronics can offer you most 
attractive propositions on 
these technically advanced 
and sturdily constructed tape 
recorders. 

PHILIPS TAPE RECORDERS ARE 
RECOMMENDED BY ENCEL ELEC¬ 
TRONICS WITHOUT RESERVATION. 
CALL AND HEAR THEM NOW! 
ENCEL PRICES FOR PHILIPS RE¬ 
CORDERS ARE THE BEST IN AUS¬ 
TRALIA ... SAVE MORE AT YOUR 
NEAREST ENCEL STEREO CENTRE! 


ELECTRONICS PTY. LTD. 

HEAD OFFICE! 431 BRIDGE RD., RICHMOND, VICTORIA. Tel.: 42 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.i 32 2672 
SYDNEY BRANCH: 257 CLARENCE ST., SYDNEY. T.I.: 29 5160 ^ 

- (Ground Floor. 2SM Building! ______ _ 
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Encel Electronics IS Australia's Greatest HI-FI Centre! 

Sounds like an extravagant claim, doesn't it? But it's absolutely true ix* every respect. From modest be¬ 
ginnings in a small and unpretentious shop in Richmond in the mid-fifties, Encel Electronics has become 
Australia’s Greatest Hi-Fi Centre. In Melbourne five addresses include the Head Office and Showrooms, 
the new Bourke Street building in the heart of the city, a Bulk Store, the Stereo Assembly Division and 
the Encel Service Centre. And now our growing Sydney clientele can make their purchases at the 
new Encel Stereo Centre at 257 Clarence Street, on the ground floor of the 2SM building. Another 
step forward! 

The success of Encel Electronics can be attributed to a merchandising policy founded on fair dealing 
and faith in the belief that audio enthusiasts everywhere want maximum value for the money expended. 

There can be no doubt concerning the attraction of the Encel price structure. When combined with 
effective after-sales service and top trade-in valuations on old equipment, the formula leads inevitably 
to greater value and greater satisfaction for all Encel Electronics’ clientele. And, of course, many Encel 
components are exclusive to Encel Stereo Centres and are not available elsewhere! 


DANISH HI-FI 
POPULAR AT 


EQUIPMENT IS 


ENCEL ELECTRONICS 







ILLUSTRATED IS THE LABCRAFT MODEL 643 


Mode 1* „ 

In the lower price category this well-design¬ 
ed Labcraft turntable and pick-up has many 
enthusiastic supporters. Like the Labcraft 
605 it is belt-driven—rumble, wow and 
flutter have been eliminated. We invite you 
to compare the rumble evident in the Lab¬ 
craft 643 with any other turntable in the 
same price range . . . both when new and 
after considerable use. The Labcraft 643 
has been built to last—the pick-up will ac¬ 
cept most good quality cartridges. For 
budget-priced stereo systems the Labcraft 
643 has many advantages. Check Encel 
prices! 

PLASTIC COVERS. Dust-proof plastic 
covers are available for both Labcraft turn¬ 
tables. 


B. & 0. CARTRIDGES AND TONE ARMS 


The B A O SP-6. This new cartridge features a 15 degree 
vertical playback angle and an exclusive micro-cross arma¬ 
ture to permit maximum pickup from the groove with a 
minimum of crosstalk. Frequency response is 20-20,000 
c/s plus or minus 2$ db. The B & O SP-8 is essentially the 
same in construction as the SP-6, but is fitted with an ellip¬ 
tical stylus and is pure gold plated. Recommended stylus 
pressure for the SP-8 is less than 1.5 grams. BOTH CART¬ 
RIDGES ARE HIGHLY RECOMMENDED. 

B & O Model SP*I. A less expensive general purpose 
stereo magnetic cartridge with excellent performance. It 
features a symmetrical and accurately balanced moving iron 
design which has identical performance on both stereo 
channels, using four coils in push-pull pairs. Frequency 
response is 30 c/s to 20 kc/s. 


Sole Australian 
Agents 

(O.W.I>) 


* Call and hear B & O cartridges at youi* nearest Encel Stereo Centre 
Sydney or Melbourne. If in the country or interstate, write for EMQ’s. 
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ENCEL ELECTRONICS RECOMMENDS THE i.H. SYNCHRONOUS 
TURNTABLE 

The lightweight JH turntable is so quiet no known 
amplifier can provide sufficient bass boost to bring 
rumble content up to an audible level. Platter diameter 
is a full 12in—the unit is belt driven—wow and flutter 
is better than 0.04%. A 12 pole hysteresis synchron¬ 
ous motor causes less vibration than any other gramo 


unit and is completely silent. Encel Electronics price 
for this effective turntable is remarkably low—call 
and see, or write for an EMQ. 

THE PRIMO A-18 TONE ARM 



If you’re looking for a low priced tone arm with 
many high quality features, the A-18 could be the 
answer. Both statically and dynamically balanced, 
vertical and lateral friction is reduced to negligible 
proportions. Two slide-on head shells are provided 
with each arm. Ask for an Encel price or an EMQ. 


JH TONE ARM 

The Mk. II JH arm is a development of the 
original JH arm, and is fully compatible 
with the ADC .4, and .4E and 10/E cart¬ 
ridges. Write for full specifications. 




(U) PIONEER 



IF YOU REQUIRE MAXIMUM POWER... 

SELECT THE PIONEER SM-83 STEREOPHONIC AMPLIFIER! 


Here is a top quality amplifier designed to satisfy the most 
power-conscious audio enthusiast—for 40 watts are avail¬ 
able in each channel. Distortion is negligible even at full 
power output. The pre-amplifier heaters are supplied with 
DC to reduce hum content . . . input sens, is 2 mV for 
magnetic pick-ups. Inputs include Tape head, Tape ampli¬ 
fier, Microphone, Auxiliary, Magnetic and Crystal/Ceramic 
pick-ups. Write to Encel Electronics for complete specifi¬ 
cations and an EMQ. Can you trade-in your old equip¬ 
ment? ... of course! And Encel trade-in prices are at an 
all-time high ... if you’re in Melbourne or Sydney bring 
in your old equipment for an “on-the-spot” valuation. 
Many professional users now specify this powerful ampli¬ 
fier for their domestic hi-fi systems . . . Listen to the 
Pioneer SM-83 while you’re at your nearest Encel Stereo 
Centre! 


THE LOW PRICED PIONEER 
SMB-161 STEREO AMPLIFIER/TUNER. 

The Pioneer SMB-161 Stereophonic Amplifier/Tuner can 
be a most effective heart for any budget priced stereo 
system. Stereo AM tuners are incorporated—and also 
tuners for two SW bands. Many Pioneer SMB-161’s have 
been built into Encel Stereo Systems. Output is approxi¬ 
mately 11 watts (max.) per channel—input sensitivity for 
magnetic pick-up is 2mV, for crystal pick-up 23mV. Fre¬ 
quency response is 20 c/s—60,000 c/s. Write for full 
technical specifications or an EMQ—or if you are able, 
call into either the Melbourne or Sydney Encel Stereo 
Centres for a no-obligation demonstration. 



HEAD OFFICE: 431 BRIDGE RD., RICHMOND, VICTORIA. Tel.: 42 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.: 32 2672 
SYDNEY BRANCH: 257 CLARENCE ST., SYDNEY. Tel.: 29 5160 ^ 

^ (Ground Floor, 2SM Building) _ 
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flj) PIONEER 


THE PRINCE OF THE PIONEER RANGE ... THE FEATURE PACKED 

SMQ-300B 



With more than adequate output of 20 watts (max.) in each channel, the versatile SMQ-300B has every 
desirable feature and control to promote listening pleasure. Patented circuitry and precision engineering are 
part of the secret of the success of this fine amplifier—the balance lies in attention to manufacturing detail. 

19 valves are used and 6 semi-conductors. Stereo tuners are AM/AM/FM/SW—frequency response is 20- 
50,000 c/s, plus or minus only 1 db! Mode-blend, loudness, scratch and rumble controls are all incorporated 
in the advanced design of the Pioneer SMQ-300B. Write for complete specifications and an EMQ. Encel 
prices are unbeatable . . . and trade-in valuations are at an all-time high! 

HIGH QUALITY AT MEDIUM PRICE! PIONEER STEREO AMPLIFIER/ 

tuner. SMG-204B 



This popular model from the Pioneer range offers a higher power output than the SMB-161—and AM/ 
AM/FM/SW tuners. It is equipped with loudness control, rumble and scratch filters, bandwidth switches, 
tape monitor switches and the Pioneer SMG-204B is extremely dependable and easy to operate. The audio 
depth and presence is quite remarkable. There is no equivalent stereo combination which offers as much 
value for every dollar expended . . . this claim is easily substantiated—write for your EMQ and we are 
sure you will agree! If you have obsolete equipment you wish to trade-in on a new Pioneer SMG-204B, 
we know the Encel Electronics trade-in valuations will be quite unbeatable. Ask for an estimate! If you 
are in Sydney or Melbourne, come and hear this fine Pioneer unit with pick-ups and speaker systems of 
your own choice—simply call at your nearest Encel Stereo Centre. 



HEAD OFFICE: *31 BRIDGE RD., RICHMOND, VICTORIA. Tel.: *2 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.: 32 2672 
SYDNEY BRANCH: 257 CLARENCE ST., SYONEY. Tel.: 29 5160 ^ 

(Ground Floor. 2SM Building) _ __ 
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Twin recording 
amplifiers 


^ MONO/STEREO HI-FI TAPE LINK 


Variable bias 


Twin playback pre-amplifiers 


Push-pull bias/erase 
oscillator 


D.C. heated 
valves 


THE LEAK STEREO 30 

LEAK amplifiers are probably the 
most popular prestige amplifier in 
the Encel range of fine audio equip¬ 
ment. The fully transistorised 
“Stereo 30“ fully maintains all the 
famous LEAK traditions established 
with the introduction of the Point 
One Leak amplifiers in 1945. Re¬ 
cently Mr Harold Leak said, “This 
is the finest amplifier we hav e ever 
designed!” . . and the numbers of 
Leak Stereo 30 amplifiers sold by 
Encel Electronics endorse Mr H. J. 
Leak’s testimony. Call and hear the 
Stereo 30 with any pick-ups or 
speakers of your choice at Encel 
Stereo Centres in Sydney or Mel¬ 
bourne. If in the country or inter¬ 
state, write for EMQ’s on Leak 
amplifiers and, of course, the Mk. II 
Leak Sandwich Speaker System. 


leak sandwich speaker 

SYSTEM MK.ll 

Although the overall frequency response 
of the Leak Sandwich extends from 
less than 30c/s to over 20,000c/s, be¬ 
tween 50c/s and 15,00OcAs the response 
is substantially linear. When the original 
Leak Sandwich was introduced it was 
described as “a totally new concept 
in sound reproduction.” The unique 
piston action bass speaker was the first 
major advance in speaker design for 
over 30 years . . . and now the Sand¬ 
wich Mk. II is better than ever. Ask 
for an Encel price—or write for an 
EMQ. Discriminating music lovers can 
purchase Leak Sandwich Systems from 
Encel Electronics at Australia’s most 
competitive prices. 


TANDBERG TAPE 
RECORDERS 

Whenever the demand is for pr< 
cision, reliability and natural soun 
reproduction, your choice must t 
TANDBERG. Tandberg sound 
not unusual ... for Tandberg n 
corders simply reproduce the soun 
of the original performance. Not! 
ing is added — nothing removec 
Encel Electronics have found Tanc 
berg recorders to be functional i 
operation and design — the deman 
being mainly for the models 74B an 
64. The 74B may be used for hig’ 
fidelity recording in stereo and fo 
language study. Either unit may b 
incorporated in Encel Stereo System 
or purchased separately. Write o 
call for full technical details an< 
prices. 


Rear sockets 
duplicated 
on front panel 


Instant comparison 
of original and 
recorded signals 


/ ' / Dual concentric 

/ gain controls for 
recording amplifiers and 

playback pre-amplifiers 

Frequency correction 
for 4 tape speeds 


Designed for use with 2/2 or 2/4 track heads 


Twin recording 
level meters 


Built to the same high standards 
as BRENNELL tape recorders 
and decks, the HI-FI link has 
been developed for use with your 
high-fidelity equipment. When 
used with a BRENNELL Mk. V 
Series 3 tape deck, performance 
is almost unbelievable. Write for 
full details and an Encell Mail 
Quote (EMQ). 


60-watt Si 


* 

§ 

HSMCnOM 
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MARK 5 
SERIES 3 
MONO — HALF TRACK — TWO 
HEADS — MAGIC EYE. 
(Available with recording level meter 
at extra cost.) 


LTD. 


High quality amplifier with power out¬ 
put of 2Vx watts r.m.s. and a fre¬ 
quency response of 40-20,000 c/s—can 
be used independently of tape recorder 
—narrow gapped record/playback head 
for extended frequency response — 
double gapped ferrite erase head to 
minimise erase noise — headphone 
monitoring. 



BRENELL 


MARK 5 
TYPE M SERIES 3 
MONO — HALF TRACK — THREE 
HEADS — RECORDING LEVEL 
METER. 

Separate record and playback heads— 
separate record and playback ampli¬ 
fiers — amplifier frequency response 
25-26,000 c/s plus/minus 3dB — 
power output 2 watts r.m.s,—separate 
bass and treble controls — mixing of 
input signals — speaker monitoring 
whilst recording. 



STB 2 

— HALF TRACK 
(Record/playback) — QUARTER 
TRACK (playback) FOUR HEADS— 
TWO EDGEWISE METERS. 
Designed for use with high fidelity 
stereo installations — adjustable at¬ 
tenuators on all input channels — dual 
concentric recording/playback level 
controls — cathode follower output 
— 4-channel mixing on mono pro¬ 
grammes — twin recording, twin play¬ 
back pre-amplifiers — adjustable bias 
level — sound-on-sound facilities. 
Optional extra: stereo power amplifiers 
and monitoring speakers. 




With heavy-duty output circuitry, 
exclusive hinged cover over the 
less frequently used controls, 
centre-channel output for optional 
third speaker, front-panel head¬ 
phone jack, complete phono and 
tape facilities. $296. Write for 
full details and an EMQ. If 
in Melbourne or Sydney, call 
at your nearest Encel Stereo 
Centre. 


The Fisher X-100-A 
40-watt Stereo Control-Amplifier 


With large output transformers, 
advanced control features, front- 
panel headphone jack, complete 
phono and tape facilities: $240. 
Contact Encel Electronics now 
for full details and an EMQ . . . 
or call at either Encel Stereo 
Centre. 


WHARFEDALE SPEAKERS 

— for greater clarity! 

Encel Electronics maintains a complete 
range of Wharfedale speakers and 
Wharfedale speaker systems. At the 
moment the new “Linton” is very popu¬ 
lar—for this compact system offers higher 
sensitivity and effective bass performance. 
Frequency range of the “Linton” is 40- 
15,000 c/s and power handling capacity 
10 watts RMS. The new “Super Series” 
is also an Encel best-seller. Audio en¬ 
gineers and music lovers enthuse over 
Wharfedale clarity—right through the 
frequency range. Exclusive roll sur¬ 
rounds permit maximum cone excursion 
in sealed or air-tight enclosures — and 
high frequency response is well maintain¬ 
ed through the use of the unique 
Wharfedale double diaphragm principle. 
Before you invest in Wharfedale speak¬ 
ers, be sure to get an Encel price or an 
Encel Mail Quote (EMQ). You will be 
well rewarded for your trouble! 


ORTOFON PICK-UPS AND 
CARTRIDGES . .. 
DISTORTION FREE! 

Over 90 per cent of Australian pro¬ 
fessional users . . . the broadcasting 
and television stations, as well as 
recording studios—have standardised 
on ORTOFON moving coil pick-ups. 
The ORTOFON moving coil system 
is inherently more linear—and abso¬ 
lutely free from distortion. The 
ORTOFON SPU series has been very 
popular at Encel Electronics—many 
music lovers have purchased the 
ORTOFON SPU-GT-E cartridge 
with the elliptical stylus. The most 
popular ORTOFON tone arm is the 
SMG 212. Call at the Melbourne 
or Sydney Encel Stereo Centre for 
catalogues and prices of ORTOFON 
equipment—or write for EMQ’s. You 
can up-grade your equipment to OR¬ 
TOFON for less than you thought 
possible! 


ORPHEUS TURNTABLES 

ARE COMPLETELY SILENT! 

The Orpheus Silex transcription turn¬ 
table is in constant demand by Encel 
Electronics clients. Well designed and 
magnificently engineered, this fine unit 
has many unique design features . . . 
belt drive, motor and pickup com¬ 
pletely isolated from their surround¬ 
ings to eliminate rumble, hum and 
noise . . . wow and flutter guaranteed 
less than 0.09% ... 4 speeds with 
variable speed control . . . and many 
more. The Encel price on Orpheus 
equipment must be of intense interest 
to the music lover ... so call or 
write for EMQ today! 
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DANISH HI-FI EQUIPMENT IS 
POPULAR AT 


EMCEL ELECTRONICS 


Illustrated is the Labcraft Model 605L transcription 
turntable fitted with the well known All-Balance 
tone arm and the hydraulic microlift. The 605L 
is belt driven and incorporates a patented motor 
suspension which isolates all vibration from the base 
plate, tone arm and turntable. Rumble, wow and 
flutter are non-existent. Speed variation is applic¬ 
able to all four speeds—and this medium price unit 
is an Encel best-seller. Write for full details and 
prices. The All-Balance tone arm will track perfect¬ 
ly at less than one gram, and will accept any high 
compliance cartridge in the new All-Balance head 
shell. Stylus pressure may be adjusted up to four 
grams .... Encel Electronics do not hesitate in 
recommending this proven tone arm for use with 
most stereo cartridges. The Microlift is an optional 
fitting to facilitate handling of the pick-up. 


Illustrated is the LABCRAFT MODEL 605L 

Pre-amplifier. A printed circuit transistorised pre¬ 
amplifier may be fitted to the Labcraft 605 and 
605L turntables to provide additional gain for mag¬ 
netic cartridges such as the B and O, Shure, ADC. 
etc. Two transistors are used in each channel, 
R1AA equalisation being made through a feedback 
circuit. Power supply for the pre-amp is taken from 
a special winding on the turntable motor. The unit 
fits under the baseplate. Write for prices and de¬ 
tailed specifications, or call at either Melbourne or 
Sydney Encel Stereo Centres. 


Australian Mountain Ash bases (as illustrated) are 
available for Labcraft turntables. Ask for prices for 
polished and unpolished bases for either model. 


ELECTRONICS PTV. LTD. 


HEAD OFFICE: 431 BRIDGE RD., RICHMOND. VICTORIA. Tel.: 42 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.: 32 2672 
SYDNEY BRANCH: 257 CLARENCE ST., SYDNEY. Tel.: 29 5160 

(Ground Floor. 2SM Building) __. 









ENCEL ELECTRONICS CAN BE YOUR "NATIONAL" SERVICE CENTRE! 


NATIONAL 



Rational 


r^MM 


NATIONAL 


if you prefer NATIONAL tape recorders and are considering the purchase of new equipment, you will 
be well rewarded when you visit your nearest Encel Stereo Centre. Although all current models are in 
f^c h f< e cc arC bnef descriptions of fou r best selling NATIONAL tape recorders — the RQ-703S and 
tne RS-755S are particularly popular. If you have the opportunity, hear these fine recorders at your 
nearest Encel Stereo Centre ... or write for an EMQ and fully descriptive brochures. 



NATIONAL RQ-503S 

A completely transistorised tape recorder with 
many outstanding design features. These include 
capstan drive, two speeds—31 and 11 ips. pause 
lever, tone control, tape counter, foolproof re¬ 
cording switch, push-button operation. Takes up 
to 5in tape spools. AC operation only. 



NATIONAL RQ-705 

A budget priced monaural recorder for the 
amateur . . . completely push-button operated 
and takes 7in tape spools. Two speeds — 71 
and 3i ips. Features include a digital tape coun¬ 
ter, foolproof recording switch, pause lever and 
tone control. Frequency response: 100-15,000 
c./s. at 71 ips. 



NATIONAL RQ-703S 

A three-speed bush-button operated recorder with 
all the features of lower priced models — takes 
7in tape spools. Makes a particularly effective 
P.A. system. Frequency response is 100-15,000 
c./s. at 71 i.p.s. 



NATIONAL RS-755S 

A professional quality stereo solid state recorder 
with 4-track configuration and two high fidelity 
speaker systems. Two speeds—71 and 3i ips. 
Frequency response: 60-15,000 c./s. at 71 ips. 
Two large VU meters are incorporated . . . and 
many other advanced design features. Write for 
trade-in valuations on your old equipment — 
or call at your nearest Encel Stereo Centre. 



HEAD OFFICE: -431 BRIDGE RD., RICHMOND, VICTORIA. Tel.: -42 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.: 32 2672 
SYDNEY BRANCH: 257 CLARENCE ST., SYDNEY. Tel.: 29 5160 ^ 

(Ground Floor. 2SM Building) 
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ADC CARTRIDGES GIVE OUTSTANDING PERFORMANCE 

... AND ALL MODELS FEATURE MINIMUM STYLUS MASS 



The main characteristics of an ideal stereo cartridge are 
(i) stylus mass must be minimised (ii) stylus compliance 
must be at maximum (iii) a standard vertical tracking 
angle should be adopted. Distortion can only be elimi¬ 
nated when the cartridge can trace the exact shape of 
the record groove and reproduce its precise electrical 
analogy. ADC cartridges completely satisfy all these 
requirements with the revolutionary “induced magnet” 
principle. Encel Electronics has now sold many thou¬ 
sands of ADC units . . . from the low priced ADC 
770 to the new ADC 10/E. The proof of ADC’s 
success is in the wide acceptance and popularity of 


these advanced cartridges with the Australan music 
lover and audio enthusiast. Encel Electronics offers the 
best deal in Australia on any of the six ADC cartridges 
— the ADC 10/E (elliptical stylus), ADC Point Four 
E (elliptical stylus), ADC Point Four, ADC 660E 
(elliptical stylus), ADC 660 and the ADC 770. Write 
or call for complete specifications on all ADC “In¬ 
duced Magnet” cartridges ... if in Sydney or Mel¬ 
bourne call at your Encel Stereo Centre ... or if you 
wish write for an EMQ. We know you’ll be more 
than delighted with ADC performance and the Encel 
prices. 


READ THESE COMMENTS ON ADC CARTRIDGES TAKEN FROM LEADING OVERSEAS PUBLICATIONS:— 


THE GRAMOPHONE. “A masterpiece of design 
listening tests have confirmed these outstanding results 
(lab. tests) ... it is to the credit of ADC that they 
have made an advanced model available to those who 
wish to be ahead of the times . . .” 


AUDIO AND RECORD REVIEW. “If this reads like 
a rave review you are not mistaken . . . extended trials 
have not altered our opinion, in fact, our admiration 
has increased . . . comes right at the top of the tree . . 
. . we cannot recall having tested a stereo pick-up 
with such a remarkable performance.” 


ADC-40,feA/TONE ARM 



TTiis popular tone arm has been designed to complement high com¬ 
pliance cartridges—when used with the ADC 10/E (elliptical stylus 
cartridge tracking at stylus pressures as low as i gram are quite 

__ , tI , . Possible. Because of its low inertia the ADC-40 tracks each side oi 

he record groove perfectly—-record wear is negligible and the standard of reproduction is outstanding! Encel 
Pn1nt r< F« CS p Con ]^ nd the Pritchard” arm for use with all ADC cartridges—particularly the ADC 10/E, the 
Point Four E and the Point Four. Fine cartridges demand equally fine tone arms ... and the Encel price will 

or Melbourne^ Encel 8 Stereo S Ceritres. eX ^ eCt ^ ^ C ° mP ' ete s P ecifications and an £ MQ, or call at the Sydney 
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BUYING A SONY TAPE RECORDER? 

ENCEL ELECTRONICS MAKES THE PURCHASE OF SONY TAPE RECORDERS SO MUCH EASIER ! 
Here we have illustrated four of the most popular SONY recorders in the vast range you’ll find at either 
Encel Stereo Centre. Call and hear them ... or write to Encel Electronics for an EMQ. If ordering from in¬ 
terstate, please give us your name and address in BLO CK LETTERS. “SONY” tape recorders are care- 
packed and freighted anywhere in Australasia 



THE SONYO-MATIC TC-900 

Featuring the Sony-o-matic automatic 
level control recording system, this 
compact .and portable recorder oper¬ 
ates from its own batteries or from 
an AC point. Two speeds — fully 
transistorised—two track recording 
and playback — supplied complete 
with dynamic microphone, batteries 
and carry-and-protect transit bag. 
Buy the TC-900 better at your near¬ 
est Encel Stereo Centre! 



THE SONY-O-MATIC TC357/4 

With a completely automatic record¬ 
ing level control system, this versa¬ 
tile 4 track monaural recorder offers 
many advanced electronic and engin¬ 
eering features to the enthusiast. 
Reels are self-threading, 3 speeds are 
available, many more features are in¬ 
corporated. Frequency response is 
40-15,000 c/s at 7i ips. 40-12,000 
c/s at 31 ips. Ask for an EMQ on 
this fine SONY instrument — or for 
an Encel trade-in valuation. 



THE SONY TC-500A 

An outstanding high fidelity stereo 
recorder for 4 track stereophonic or 
monaural operation. Twin full range® 
speaker systems are supplied — and 
two SONY F-96 dynamic probe 
microphones. Frequency response is 
30-18,000 c/s at 7± ips. Signal to 
noise is 50 db per channel. Please 
contact us for complete and un¬ 
abridged technical specifications — 
and for trade-in valuations and an 
EMQ. There are so many outstand¬ 
ing features in this fine SONY unit 
space will not allow us to do justice 
to it! Write or call now . . . 


FOR OUTSTANDING QUALITY & PERFORMANCE INVEST IN THE 
SONY TC-200 STEREO RECORDER 



Here is a completely portable SONY 4 
track stereophonic tape recorder with 
twin wide range speaker systems and a 
multitude of design and operating fea¬ 
tures. Two SONY F-96 dynamic 
microphones are supplied — frequency 
response is 50=14,000 c/s at 7± ips. 
Write to Encel Electronics for com¬ 
plete specifications—or call and hear 
the TC-200 at either Encel Stereo 
Centre in Melbourne, or at the new 
Encel store on the ground floor of the 
2SM building, 257 Clarence Street, 
Sydney. Write for an EMQ and a trade- 
in valuation on your old tape recorder. 



A COMPLETE RANGE OF SONY TAPE RECORDERS IS ALWAYS IN STOCK AT 
ENCEL ELECTRONICS... THE FOUR MODELS ILLUSTRATED ARE THE MOST POPULAR! 


ELECTRONICS PTY. LTD. 

HEAD OFFICE: 431 BRIDGE RD., RICHMOND, VICTORIA. Tel.: 42 3762 
CITY BRANCH: 18 BOURKE ST., MELBOURNE. Tel.: 32 2672 
SYDNEY BRANCH: 257 CLARENCE ST., SYDNEY. Tel.: 29 5160 
(Ground Floor. 2SM B uilding-’ 
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NEW PRODUCTS 
FROM 

KELLY ACOUSTICS! 


u 


THE ACOUSTIC LENS 

Specially developed for use with the Kelly 
Ribbon Tweeter, the Acoustic Lens provides 
optimum dispersion of higher audio fre¬ 
quencies, It is made from high density plastic 
and fits to the front of the tweeter. Up to 
15 kc/s the coverage pattern i$ constant 
within 3 db over 150 degrees. 

Encel price: $10 (£5). 

NEW MODEL KELLY MK V BASS SPEAKER 

This new 12in woofer 
has a basic resonance 
of 25 c/s and a total 
flux of 250,000 max¬ 
wells with a new mag¬ 
net assembly. Fre¬ 
quency range is 30- 
5,000 c/s . . . but 
crossover is designed 
for 2500 c/s. Power 
rating is 35 watts — 
use being made of a 
new laminated former 
with the voice coil 
actually embedded in 
polyester resin, allow¬ 
ing greater power out- 

? ut than normal. 

ransient peaks of 100 
watts will not damage the assembly. 

Encel price: $45 (£22/10/). 

NEW 15" WOOFER 
SPEAKER (Mk. VI1) 

This new Kelly speaker 
is rated at 50 watts— 
cone resonance is 20 
c/s. Frequency re¬ 
sponse is 30-5,000 c/s 
— total flux 350,000 
maxwells. Recommend¬ 
ed crossover frequency 
is 2,500 c/s. The Mk. 

VII uses a laminated 
aluminium former with 
the voice coil embed¬ 
ded in polyester resin— 
the metal core acts as 
a heat sink allowing 
larger power outputs 
than normal. 

Encel price: 

$55 (£27/10/). 




KELLY CROSSOVER 
NETWORKS 
At 2500 c/t. $11 
(£5.10.0) 


FISHER AMPLIFIERS 

A complete range of Fisher amplifiers are 
available. Write for EMQ’S (Encel Mail 
Quotes) or trade-in valuations on your old 
equipment. _ ' _ 

Acoustech Amplifiers 

Encel Electronics has been appointed Aus¬ 
tralian Distributor of these famous American 
amplifiers. Many leading reviewers use Acous¬ 
tech equipment for personal listening . . . 

and the new solid state Acoustech units are 
outstanding. The first shipment sold out 
quickly — please write for prices and specifi¬ 
cations — or call at either Sydney or Mel¬ 
bourne Encel Stereo Centres. 


TAPE RECORDERS 

Although our range of tape recorders is 
extremely wide, Encel prices are wider still 
—starting at $37. Advertising prices is forbid¬ 
den by trade associations — but Encel Elec¬ 
tronics sales are at an all time high! Stock 
now includes: Revox G36, two and four 
track — Tandberg 64 and 74B — Beo-Cord 
2000 and 1500 — Akai M8, X4. 355, 1700 •— 
Sony 500a, 200, 357/4, etc. —- National 703S, 
705, 755S, etc. — All Philips new models — 
Ferguson — Truvox — Grundig — and many 
more. You’ll save more at Encel Electronics! 

TAPE DECKS 

The Grundig TM45 deck (as used in the 
TK46 recorder which sells for $480) is now 
selling at $171. Normal retail is $241.50. Also 
in stock — Sony TC250a and Collaro. Write 
for EMQ’s. __ 

Encel Service Division 

In Melbourne a complete Encel Service 
Centre is maintained . . . situated at 361 
Bridge Rd., Richmond. A staff of seven in¬ 
cluding four fully trained technicians assures 
Encel clients of prompt, efficient attention if 
ever necessary. In Sydney service is available 
through the Encel Stereo Centre at 257 
Clarence Street. 



Cameras and Projectors 


A wide range of photographic equipment — 
cameras, projector, etc. — is now in stock. 
Leading manufacturers from the Continent and 
Japan are represented — most popular makes 
are available. AH equipment is BRAND NEW 
and guaranteed. Ask fof quotes on the photo- 
mhic equipment you need — or write for 
EMQ’s. Sorry — we cannot give telephone 
quotations — trade associations frown on this 
'-actice. 

CELESTION SPEAKERS AND 
SPEAKER SYSTEMS 

Encel Electronics is the Australian Distributor 
for Celestion products — and all models have 
found wide acceptance in Australia. High 
sales volume is maintained by Encel Elec¬ 
tronics’ low price structure. Compare the 
value! 



CX 1512 Standard “Studio Series" Co-axlal 
12in Speaker. Frequency response is con¬ 
servatively quoted at 30-15,000 c/s. Rating: 
15 watts RMS. Features a pressure type 
tweeter with an electrical crossover at 4 kc/s. 
Performs very well in a 3 or 4 cu. ft. 
enclosure. $39.50. 

CX 2012 De-Luxe "Studio Series" Co-axial 
12in Speaker, Greater total flux gives the 
CX 2012 a frequency response conservatively 
quoted at 30-18,000 c/s and a rating of 20 
watts RMS. An exponential horn pressure type 
tweeter has a crossover frequency of 4 kc/s. 
Th ; s fine speaker is worthy of the most ad¬ 
vanced high fidelity system. 

LIFT HF PERFORMANCE WITH THE NEW 
CELESTION TWEETER! 

If treble response sounds "flat," add a Celes¬ 
tion HF1300 tweeter! Patterned on the well 
known GEC BSC 1852, frequency response is 
level within plus or minus 2 db from 1500 
c/s to 13 kc/s and extends well over 15 
kc/s. Simply connected to any speaker via 
a capacitor supplied free of charge. 

Encel price: $15. 


PRE-RELEASE 

INFORMATION 


A completely new stereo amplifier — 
with a multitude of features. THE NEW 
ENCEL M.F.B. STEREO! 



Never before has an amplifier been avail¬ 
able with so many features at this price 
—and orders may be placed now for early 
delivery. Output is 20 watts (peak) in each 
channel, frequency response is,. 20—40,000 
c/s. Input sensitivities are: Mag. pick-up 
2mV, Tape Head 1.5mV, Crystal pick-up 
40m V, Microphone 15mV, Tuner 70mV 
and Auxiliary 70mV. Special features: 
Loudness control, rumble filter, scratch 
filter, tape monitor, a balance meter which 
can be switched in and out of circuit, 
headset socket, high quality and substantial 
output transformers, channel indicators, 
etc. Valve complement: 4 x 6BQ5, 5 x 
12AX7, 2 x silicon diodes. 

M.F.B. Circuit: Motional Feedback Cir¬ 
cuits and Control are bonus features of 
this fine amplifier. 

Apart from many advanced technical fea¬ 
tures in circuitry, the new Encel M.F.B. 
Stereo amplifier also is extremely satis¬ 
fying from an acoustic point of view — 
it’s ver easy to listen to with good 
speaker systems. 

Encel Price: $115 (£57/10/-) 

Delivery: The first deliveries to Encel 
clients should be made on June 15th. 
Place your order now! ___ 

COMING SOON! 

THE AIL NEW LUX SOLID STATE STEREO 
AMPLIFIER WITH SILICON TRANSISTORS 
AND 80 WATTS PEAK POWER OUTPUT! 



The first LUX fully transistorised amplifier 
available in Australia (the Model SQ11) 
proved to be one of the most popular 
Encel stereo ampliifers—and now the new 
silicon transistor LUX amplifier has been 
developed. The first shipment is on the 
water. Input sensititivities are:— 
Magnetic pick-up: 3.5mV, Tape Head: 1.8 
mV and 2.1 mV, Tuner or Auxiliary: 250 
mV. Features include . . . Treble Filter, 
Rumble Filter, Tape Monitor, Mode Con¬ 
trol, Headset Jack, Phase Switch, etc. A 
new type tone control enables variable 
frequency crossover in both treble and 
bass. LF switching is at 150c/s, 300c/s, 
600c/s and Delete . . . HF switching is 
at 1.5kc/s, 3kc/s, 6kc/s and Delete. Order 
your new LUX stereo amplifier now for 
early delivery. 


THE CELESTION "DITTON 10" SPEAKER 
SYSTEM 

Measuring only 12^in x 6V4in x 8V4in, the 
“Ditton 10" is regarded as one of the most 
advanced compact speaker systems. Fre¬ 
quency response: 35-15,000 c/s. Available in 
oiled teak or walnut cabinets. See the re¬ 
views in “The Gramophone," p. 41, June, 
1965, and "Hi-Fi News," p. 433, October, 
1965. Outstanding stereo dispersion may be 
obtained by using a Celestion CX2012 in 
a 4 cu. ft. enclosure centred between two 
“Ditton 10" systems. Price of the "Ditton 
10”: $59. 
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WITH PRIDE WE OFFER 
TAPE RECORDERS OF REAL QUALITY 



MODEL SW—130 


AKA I MODEL X-355 


MODEL SW—130 


This is the highest quality Japanese tape recorder on the market. The Akai Electric Com¬ 
pany created this 4 track, 3 speed stereo tape recorder for professional audio use. The X- 
355's solid state amplifier produces 50 watts of music power. (Attach a tuner and this 
amplifier doubles as an excellent FM AM radio). This tape recorder features the fam¬ 
ous Akai Cross Field 'Head, which records from 30 to 24,000 cycles at 7iips, plus separ¬ 
ate play-back and erase heads. You can take sound-on-sound and sound-with-sound, as 
well as enjoy an echo chamber effect, if you wish. The dial found at the top is the auto¬ 
matic reverse, repeat and shut-off control. Other important features include the 10i" reel 
and the remote control capability. If you wish to own a 62.71b sound studio, call at your 
nearest Encel Stereo Centre in Sydney or Melbourne. 


PRE-MAIN AMPLIFIER 

MODEL AA-5000 

* Solid State Stereo 

* 110 W Music Power 

* Silicon Power Transistors 

* Electronics Protection Circuit 

* Filters for High and Low 

>fc Completely O.T.L. System, Dis¬ 
tortion-free, Well Damped Repro¬ 
duction 

* Din Jack Connection 

* Speaker Connection Jack 

^ Perfect sounds when used in 
combination ivith Tatx? Deck 
X-355D 



AKAI MODEL X-355D 
MODEL AA-5000 



CROSS-FIELD HEAD PLUS VERTICAL 
STELE0 

* 4 Track Stereo Monaural Record 
and Play 

* 4 Speeds (1 7/8'—15* * per sec.) 

* Frequency Response —30 to 
25,000 cps at 7 1/2 ips. 

* Tape Cleaner 

* Sound-on-Sound Recording 

* Two Built-in Speaker 

* Automatic Stop and Shut-off 

* Simple Change-over for Necessa¬ 
ry AC Power 


AKAI MODEL M-8 
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BRANCHES: AGENTS: 

MELBOURNE: ADELAIDE: _ BRISBANE: PERTH: 

IS ABBOTSFORD ST., 625 SOUTH ROAD, 

NTH. MELBOURNE. 

(30-2491 >2) 


T. H. MARTIN P./L., 

CL ANDOBF U 1 .A 1171 WILSON HOUSE, 

GLANDORE. (53-6117) CHARLOTTE ST. 

(2-17SS) 


TASMANIA: 


C. F. LIDDELOW & CO., K. W. McCULLOCH P./L. 
252 WILLIAM ST., p.O. BOX 606G 

PERTH (28-1102) LAUNCESTON (2-5322) 
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S51A 


MODEL 32A SINGLE BEAM SCOPE 


CRT. 

3" flatfaced single gun 
PDA operating at 3.5KV 
Y Amplifier 
DC to 10 Mc/s 
100 mV/cm 
DC to I Mc/s 
10 mV/cm 
Rise Time: 

35 nanoseconds 


Accurate calibrated input 
attenuator 

Wide Range Calibrated Time 
Base 

18 Pre-set sweep speeds from 
I uSec/cm - 0.5 Sec/cm X 
Expansion x 10 
Triggering: 

Auto Sync, Selective Built- 
in TV Sync Separator 


JACOBY, MITCHELL & Co. Pty. Ltd 

469-475 KENT STREET, SYDNEY (26-2651) 


CRT 5" PDA [3 KV] DC to 3 Mc's 100 mV'cm. 


PRICE $262.00 plus 12*% Tax F.O.R. Sydney. 

Slightly higher interstate 


PRICE: 
S51A 


Duty Paid $226.00 
Duty Free $179.00 


F.O.R. 
Sydney 
Plus Tax 


Slightly Higher Interstate. 


The S51A effectively bridges the gap between 
large expensive instruments of extreme accuracy and 
portable oscilloscopes of such limited performance 
as to be little more than simple indicators. The S51A 
adequately meets the demand for an economical unit 
of good performance. 

In addition to the S51A itself two other ver¬ 
sions of this unit are available. 

S51E (Educational Model): A much simplified 
and economical unit which is recommended in the 
Interim Report of the Science Masters’ Association 
and the Nuffield Foundation (U.K.). 

S51T: Similar to the S51A but is fitted with a 
switchable additional horizontal amplifier which in¬ 
creases sensitivity to 100 mV/cm with a bandwidth 
of DC-lOKc/s at -3db. 


S51A SPECIFICATIONS 

C.R.T.: 5 in. Flat-faced PDA operating at 3KV. 

Y Amplifier: DC-3 Mc/s: lOQmV/cm 
Attenuator: 100 mV to 50V/cm 
Time Rase: 6 speeds: luSto lOOmS/cm 
Expansion: Continuously variable 

Triggering: Auto-Sync., Selective and TV Sync. 
Cooling: Air Thermo-Syphon. 




































SERVICEMAN — Continued 


well indeed, and I returned it to the 
customer with a few words of advice 
about feedback networks, and the pit- 
falls associated therewith. 

However, there are a couple of inter¬ 
ring points about the story which are 
worth considering. In the first place, how 
did the customer finish up with this 
strange configuration? 

It is hard to be definite, but mv guess 
is that, initially, he transposed the two 
feedback lines from one channel to the 
other. This would b e an easy mistake 
for a beginner to make, remembering 
that there are four identical valve sockets 
providing eight valve functions in what 
thus becomes a fairly compact physical 
assembly. 

Assuming this to b e so, and that both 
feedback lines were connected to the 
output transformers correctly, according 
to the colour code, then the end result 
would have been extremely interesting. 
For we would have, in effect, two 9W 
amplifier channels with the output of 
the “left” connected to the incut of the 
“right,” and the output of the “right” 
connected to the innut of the “left”: 


switched it on. It was a typical four- 
valve mantel superhet, dating back a 
. * . ... „ ^w years, of well-known brand and of 

violent oscillation m one channel, lead- quite respectable appearance, 
mg him to believe that this arrangement When it came on, however, the sound 
was wrong when, in fact, it was closer was anything but respectable. It made 
t0 A 0I J ect than the P revious arrangement, scratching noises when the dial was 
And what of the low frequency motor- turned and scratching noises when the 
boating? dial wasn’t turned. It hummed and it 

Considering all the ramifications of a was distorted. I could well imagine 

hare-brained set-up like this, it would why the owner had lost patience with 

be surprising if the whole thing didn’t it and — apparently — hadn’t even 
take off at some frequency. It could have tried to use it for several months past, 
been due to the positive feedback applied Certainly not encouraged by what I 
to the right channel, although it seems had heard, I switched it off again and 
unlikely that conditions would be fav- took the chassis out of the cabinet. Not 
ourable at such a low frequency. surprisingly, it was thick with grease 

Another possibility, and a more likely ? 0 " den .*® d from kitd ] en cooking, over- 
one I think, is that there was some add- ' aid ™ th a generous layer of household 
itional coupling between channels via the * got myself a near case of asthma, 
common power supply. Assuming the wlp,ng blowing it into a state of 
phase was right, the order of coupling respectability. The ganged capacitor, of 

would tend to increase as the frequency cam - e “ for lts long-overdue 

decreased, due to the increasing imped¬ 
ance of the power supply. 

Such are the problems which can arise 
from one initial error. 

My next story is on quite a differ¬ 
ent theme. It tells how a small but 


in other words, a high gain, high output ° f “JHmean' 

multivibrator! signed to the local tip . . . and I mean, 

Faced with this dilemma, our friend 


This done, the set was switched on 
again, producing less noise when it was 
tuned across the stations but still with 
its share of crackle, hum and distor¬ 
tion, which remained even with the vol- 

obscure “fault‘inT“sma¥ radioTeceiver «me control turned right back. Out came 

the test prods. 


probably tried reversing the connections 
to one output transformer. (If he 
changed both, he would achieve noth¬ 
ing.) This would kill the multivibrator 
effect, but produce other equally strange 
effects in regard to the individual ampli¬ 
fiers. In fact, anvbody keen on higher 
mathematics will find this good material 
with which to while away a wet Sunday 
afternoon in a nadded cell, working out 


the local tip. 

A customer dropped the set in, one 
day, with the observation that it had 
caused him so much trouble that he 
thought the best thing would be to 
throw it out with the garbage. Just 
before taking this drastic step, however, 
he thought he had better seek my ad¬ 
vice — on condition that I did not spend 
a lot of time and money on the thing. 

If it was significant, he and his wife 


First poke, after puzzling my way 
around the sockets, established that the 
high-tension voltage on the 6M5 out¬ 
put valve screen was rather low (about 
150) while the plate voltage was both 
low and rather uncertain. 

At the same time, the voltage drop 
across the back-bias resistor seemed un¬ 
duly high to apply to a 6M5 — it was 
very close to 10 volts negative. 

About this time, the phone rang and, 
when I came back to the set a few 
minutes later, it was to find the crack- 


the comings and goings of signals, feed- would be away from home for several ling silent, and the distortion gone, along 


back signals, phases and so on. 

However, in simple terms, it would 
work out something like this. Let’s say 
the left channel had the feedback line so 
connected to the output transformer that, 
if connected to its own input circuit, pos¬ 
itive feedback would result. Conversely, 
the right channel feedback connection is 
so connected that it would give negative 
feedback if wired correctly. 

We would now find that the left chan¬ 
nel would have very little gain, because 
the right channel would be operating as 
an amplifier in the left channel feedback 
line, and the overall phase of this loop 
would be negative. The left channel 
would thus suffer from an extremely high 
order of negative feedback. 

The right channel amplifier, on the 
other hand, would suffer from positive 
feedback, the left channel also function¬ 
ing as a feedback amplifier but with the 
overall phase now positive. However, the 
gain to the left channel being so low 
(because of of its very high feedbackV 
the actual amount of positive feedback 
would be small. Thus the gain of the 
right channel would be similar to. or a 
little higher than, its “no feedback” 
condition. 

So we have one channel with very high 
negative feedback, and the other with 
a small amount of positive feedback. 
Small wonder that the customer com¬ 
plained of lack of balance! 

Another possibility is that, while the 
two feedback lines were so phased, our 
friend tried transposing them with res¬ 
pect to the cathode input points, as im¬ 
plied by his statement about “swapping 
the channels over.” If he did, the result 
would have been positive feedback and 
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weeks, so that I could treat it as a kind 
of “spare time” job. 

In fact, the set did sit around my 
shop for a week or so until an idle 
half-hour turned up, when I duly pick¬ 
ed it up, dusted off the outside and 


with the hum. And, for the next couple 
of hours, while I did other things, the 
set stayed that way. 

Seeking an explanation for what I 
had observed, I could readily accept 
that dust between the capacitor plates 


For Reliable Connections 



RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 

Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
and at Melbourne » Brisbane • Adelaide • Perth. 



©TL/7i 


CHAN LOCK 


DIAGONAL CUTTER 41G 


PRECISION PLIERS 



Sole Australian Distributor. 


-S e(cctr 


rjCittfe C^litimp 

Finest quality precision pliers for deli¬ 
cate bench work. Handy gripping tools 
for work in electronics, model making 
and watch repair. Polished steel finish 
with blue, plastic grips. 

Complete range 41G to 49G inclusive 
available from wholesalers all States, 

SC4/t/tt 


6 CENTRAL AVENUE, 
BORONIA, VICTORIA 
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The T R I M A X Ionisation Tester was 
developed as a means of testing insulation 
resistance and the onset of Ionisation at 
any voltage from 50-10,000 V.D.C. The 
testing is non-destructive and the instru¬ 
ment itself is completely safe to the 
operator. Call our Sales Department for 
details on the TRIMAX Ionisation Tester. 


INSULATION TESTING 
WITH THE 
TRIMAX 

IONISATION TESTER 


METER RANGES 
0-1000/10000 Volts 
0-2/20/200Microamps 


NON-DESTRUCTIVE 



JlAUIUKY 


CNR. WILLIAMS RD. & CHARLES ST., NORTH COBURG, VICTORIA. PHONE: 35-1203 . . . TELEGRAPHIC AODRESS: "TRIMAX" MELB. 


IM40/A 


MAGRATHS 


FOUR-CHANNEL AUDIO 


FEBRUARY 1966 
'ELECTRONICS AUSTRALIA' 


MIXER PROJECT KIT 


Especially for AMATEUR TAPE RECORDISTS, MOVIE MAKERS and PUBLIC ADDRESS MEN. This mixing unit 
has been designed to blend together signals from up to four sources—two dynamic microphones and two crystal/ceramic 
pickups. Fully transistorised, it offers outstanding performance, compactness and economy of operation. 


SPECIFICATIONS: 

• Four-channel audio mixing unit using silicon transistors. • Two dynamic microphone 
channels: for high impedance types, input impedance 50K with gain of 250. For low and 
medium impedance, input impedance 11K with gain of 750. Response 30cps to 40KC 
within 3dB. • Two crystal/ceramic P.U. channels: Input impedance 500K unity gain. 
Response 20cps to 40KC within 3dB. • Designed for nominal 250mV output level but will 
deliver more than 5V RMS before clipping. Output impedance less than 22K. • Mic. 
channels noise—54dB below 250mV output; pickup channels better than —60dB. T.H. 
distortion at IV RMS output 0.15 per cent. • Maximum control interaction ldB. Operates 
from two small 9V batteries; drain 1.5mA at 18V. Additional components for optional level 
metering and mains power supply circuits can be supplied for those who wish to build U 
more elaborate mixing unit. Ask for a quote. 


$25 

COMPLETE 
POST FREE! 

Anywhere in Australia and its 
territories. 


for fuller information see page 28, February, 1966, issue "ELECTRONICS Australia" 


"ELECTRONICS AUSTRALIA," 
"MULLARD," "PHILIPS," etc. CIRCUITS 

Magrath’s specialise in the supply of 
components for all of the popular pro¬ 
jects, printed circuit boards, metal 
work, etc. 

"VEROBOARD" 

Magrath’s carry a comprehensive 
range of boards and accessories of 
those available in Australia. 

"INSTROL" EQUIPMENT 

Magrath’s are the Victorian stockists 
for the full range of Instrol Cabinet 
Kits including the popular Bookshelf 
Speaker system, complete with Speakers 
and Crossover components. 

J. H. MAGRATH & CO. R T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 3731 
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0 A family named JONES had a stylus 
so bad—it RUINED their records— 
and they became SADI 

6 It chewed out the grooves, till they 
were just "RUTS"1 

^ Then the neighbours all said—"we’ll 
soon become "NUTS"! 

# JONES said to his spouse "what 
CAN we do? "She replied with a 
smile—"I'm telling you"! 

# "Buy EKCO-STYLUS —They say 
they're SUPREMEl" 

^ They did, and now—the neighbours 
don't SCREAM! 

Moral: Do as tho Jonesos did—bo ’EKCO- 
wise'-Choose EKCO-STYLUS ALWAYS. 

AVAILABLE AT All 600D MUSIC HOUSES 


Radiogram Needles 

Full Range—Diamond or Sapphire 


PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. PHONE; 28-6991 
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/ould have caused the crackle when the grid pin, which seemed to be deeply 
uning. Possibly a dirty valve pin, put ingrained in the glass. It was another 
ight when the valves were withdrawn, example of what I mentioned in these 
:leaned and reinserted, might have ac- columns quite some time ago (April, 
ounted for the other crackle. A filter 1959), migration of the silver coating 
apacitor with high leakage after a long from the valve pin to an adjacent sur- 
>eriod of idleness could have been re- face. 

ponsible both for the limited H.T. volt- No wonder that there is a tendency 
ige and the heavy drop across the back by some communication organisations to 
>ias resistor. These unnatural voltages outlaw silver plating from their con- 
would account for the high distortion. nectors. 

It seemed to add up in a rough sort In this case, I hopefully scraped the 
>f way, so I put the set back in its glass around the grid pin good and hard 
abinet, and let it run — which it did with the tip of a tool and just as 
juite normally — until I shut up shop assiduously cleaned the surface of the 
or the night. Nevertheless, I didn’t im- socket. When the valve was replaced and 
mediately write out the account. Some- the set switched on, it worked like a 
how, against the sorry tale which I charm and has continued to do so, ever 
had been told, it sounded too easy. since, in the owner’s home. 

Next morning, my intuition was Looking back, it seems that a near- 

proved to be all too correct for, at first molecular film of silver between the 

switch on, the set began crackling again grid pin and the adjacent screen pin 
like a beauty. had produced the original crackling 

Remembering the flickering voltage on symptoms. In the effort to cure the 
the output valve plate, I was prepared trouble another serviceman (or service- 
to bet that what I was hearing was a men) had applied the logical cures ol 
good old-fashioned breakdown in the replacing the output transformer and 
output transformer. plate bypass; and the chances are thal 

So out came the chassis once again the measure seemed to effect a cure, 
and my eyes, this time, went straight because the mechanical disturbance ol 
for the output transformer on the back the chassis had temporarily interrupted 
of the loudspeaker. I must confess that the leakage path. 

I wasn’t quite prepared, on closer exami- I had had much the same experience 
nation, to find that someone had been with my dedusting operations but I had 
there before me: The winding was a been luckier in that the trouble re 
replacement type of fairly recent vintage, asserted itself almost immediately anc 
Not quite so sure of myself, I never- while the set was still in my hands 
theless unhooked the wires to the trans- Even then, had it not been for th< 
former, discovering in the process that fact that I was temporarily out of stocl 
a couple of extra wires went back under of 6M5s, I might have cured the trouble 
the chassis, apparently having to do by replacing a valve, never realising tha 
with some kind of feedback circuit, it could have been cured just as effec 
When I tacked in the leads from a tively with a good hard scrape to ge 
replacement transformer, the immediate rid of a silver deposit, 
effect after switch-on was a loud scream; Such is the luck of the game! 

obviously I had picked the wrong phas- Incidentally, after I had written th 

ing for the transformer wires. above story, I checked back through m 

So I switched the secondary connec- files to find the April 1959 referenc 
tions, which happened to be the most which I had temporarily left blank. I’r 
easily get-at-able—and you’ve guessed it: afraid it came as quite a shock to fin 
The set still crackled. At least I didn’t out how similar were the two stories 

have to change the output transformer! the same 6M5 valve, the same syrup 

But what next? toms, the same tell tale ring aroun 

Ah yes . . . what about any bypass the grid pin and even the same situatio 
from the output plate to chassis, or whereby no replacement was immec 
anywhere else? iately available. The cure was simila 

It turned out that there was one, a also, except that, on that occasion, 

paper capacitor going back to chassis had no idea of the nature of the cor 

via a resistor, evidently a kind of step tamination. This time I did. 
circuit. But this, too, was a new com- However, I can assure readers thi 
ponent and had obviously been replaced t ^ e were two completely separate ir 

during the last couple of years. ~ 1S ’ cidents; so well separated in fact that 

connecting it proved that it had nothing j jj ad com pi e tely forgotten the first one 
to do with the crackling. until circumstances almost forced the 

Well then, if it wasntthe output rcco || ec ti 0 n upon me. 
transformer or the plate bypass and it , must ^ gctting old 
was in the output section of the receiver, And> t0 f^iish off, here are some 
the next obvious thing to suspect was t h oug ht s 0 n the lighter side, 
the valve itself, jSoAmateur radio operators are some¬ 
one, only to find that the cupboard was times accuscd 0 f causing TVI (tele- 
bare. As Hermann Munster would say, v j s j on interference) and are always 
"Darn, dam, darn, darn. . # conscious of this problem when putting 

Of course, there was just the possi- new equipment into use. 
bility that it could have been a socket However, according to a report in a 
fault and, without any great conviction, re cent copy of "Electronics World” 
I pulled the valve out and looked at the somc jy se t s are unduly sensitive to 
socket. Curiously, there was a ring of another form of interference, tentatively 
"goo” around one of the socket holes— called "Snee-Zee-1.“ I quote: 
around the grid hole in fact. "Among the first reported victims is 

And when I turned the valve over, W8YGI, James Abbott, of Michigan, 
there was a similar contamination One evening, he and his wife were 
around the grid pin on the underside engrossed in an exciting whodunit on 
of the glass. the local Channel 2. Suddenly, Mr 

Suddenly the bells started ringing— Abbott was seized with a severe fit of 
clang, clang, clang. When I had cleaned sneezing. When he regained his com¬ 
as much of the "goo” as would come posure, the screen displayed a Channel 
easily off the base of the valve, I was 7 wrestling match. Supersonic corn- 
left with a silvery looking deposit around ponents of the sneezes had triggered 
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the receiver’s remote tuning mechanism. 

"Luckily, there is a simple cure. A 
low-pass filter, fashioned from a large 
handkerchief or a number of facial 
tissues, can be placed over the face to 
muffle the high frequencies generated 
by even the most powerful sneeze. 

"Owners of supersonically tuned TV 
sets and who suffer from hay fever or 
the common cold are advised to keep 
a supply of these filters on hand at all 
times. Otherwise a great deal of friction 
may arise between the channel¬ 
switching sneezer and those members 
of the family who enjoy looking at a 
single program from beginning to end.” O 
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One of the by-products of recent discussion of FM-Stereo, 
tape cassettes and "pirate" radio stations has been a series 
of observations by correspondents about inadequate service 
from AM radio stations. 


By W. N. Williams 


From Cairns, North Queensland, a 
reader (H.H.) has this to say: 

4 7 can't feel the least bit sympathetic 
towards listeners in Sydney who have 
lost their precious FM broadcasts. Do 
you realise that the A.B.C . regional 
stations in Queensland broadcast the 
same program and that there is normally 
only one station (4QG) situated in Bris¬ 
bane, which normally broadcasts an al¬ 
ternative program designed for the more 
intelligent listeners . 

“A glance at the map will show what 
chance we in Cairns have of receiving 
4QG directly. To add injury to insult , 
the A.B.C. puts this one alternative pro¬ 
gram on a station which is rated at 
10KW. 

41 When the local A.B.C. station does 
broadcast a program l consider worth 
listening to, the signal has to come over 
1,000 miles or more of landline and 
must suffer some impairment in quality 
en route. The A.B.C. could surely im¬ 
prove matters for country listeners by 
sending tape recorded programs to 
regional stations and have these stations 
broadcast them in a staggered system so 
that one could at least get a choice at 
times by tuning to a station 200 miles 
away — not 1,000!" 

This same correspondent goes on to 
say that he does not agree with the 
often repeated statement that power 
lines are responsible for the bulk of 
present-day radio interference. He says: 

“We must face the fact that one can¬ 
not expect first class reception outside the 
primary service area of a transmitter. 
Power lines are only one of many 
sources of radio interference and, in fact, 
supply authorities co-operate very closely 
with the P.M.G. radio inspectors in mini¬ 
mising sources of interference. 

A reader from Welshpool, Vic., is not 
nearly so happy about interference from 
power lines. He explains that he has 
a pole transformer on his farm property, 
about 50 feet from the house. This steps 


down the voltage from “about 13,000” 
to serve about 26 different farms within 
a couple of miles radius. 

Every now and again, there is a 
violent burst of radio interference which 
may last for five minutes or five hours, 
and which stops as suddenly as it 
starts. The interference is concentrated 
in the vicinity of the pole and house 
but it persists when the house supply 
is turned off and signals tuned on a 
portable transistor receiver. A P.M.G. 
inspector has heard the noise and local¬ 
ised it, establishing that it is not appar¬ 
ent at any of the surrounding farms. 

Those who have heard it have blamed 
it on salt on the S.E.C. insulators (the 
property is surrounded by sea, 3 miles 
away on 3 sides) or on shorts through 
the cable leads in the transformer. It 
has even been blamed on to shipping 
but this is not supported by the fact 
that the interference is apparently 
weather-conscious, being bad during dry 
summer months, very bad after light 
rain but not so bad after heavy rain. 

This latter observation would be con¬ 
sistent with insulator problems but does 
not explain the abrupt start and stop 
of the noise. Our correspondent (F.C.) 
thinks that it has something to do with 
the method of reticulation. He says: 

‘7 think the house is surrounded by some 
kind of an electrical field. All the farms 
around me are on a single-wire system . 
The pole has three big earths going 
down into the ground and radiating out¬ 
wards in three directions for about 40 
feet." 

Our correspondent says that he could 
possibly take advantage of TV since he 
is well placed to receive the Gippsland 
channels 4 and 10—provided, of course, 
that the interference doesn’t block that 
out also! However, he is not a lover of 
TV and has provided his own answer 
to the problem of good music: 

“About four years ago, 1 bought 
a stereo radiogram and, since then, have 


got together a collection of about 600 re¬ 
cords, mainly 12-inch stereo albums. On 
top of that, I have got together about 
200 600ft tapes of items recorded from 
a variety of sources." 

F.C. says that this has cost him a 
lot of money but he can listen to the 
kind of music he likes, any time he 
wants to. 

And this, of course, is the very point 
we have been making for a long time. 
The more music lovers are denied the 
music they want, by interference, limit¬ 
ed broadcast quality, program formats, 
or anything else, the more they will 
become self-sufficient in terms of their 
own disc and tape libraries. 

J.B., formerly of Mansfield, Vic., is 
another reader who says he turned to 
his radiogram to meet his desire for 
good music, when he lived in a region 
poorly served by AM radio. He ex¬ 
plains that Mansfield, with a population 
of about 5,000 in the town and sur¬ 
rounding districts, is very poorly served. 
The nearest A.B.C. stations are in Mel¬ 
bourne and the nearest commercial sta¬ 
tions in Shepparton and Wangaratta, 80 
and 65 miles away respectively. He goes 
on to say: 

44 Reception in the day time is reason¬ 
able, save for power mains interference 
but, at night, reception becomes almost 
impossible,. Signals from all stations fade 
and distort continuously. 

Complaints to the P.M.G. Depart¬ 
ment are a waste of time, as its officers 
frankly admit that Mansfield is one of 
the worst places in Australia for broad¬ 
cast reception but add that the popula¬ 
tion is too small to warrant a local relay 
station. 

44 As a consequence most music lovers 
have turned to the hi-fi gram for their 
enjoyment of good music. 

44 This disregard shown by the P.M.G. 
Department for the legitimate needs of 
listeners have made them completely 
uninterested in radio broadcasting save 
for the morning news and a few daily 
sessions for the women folk. Thus 1 can 
endorse your comments that radio fills 
little more than a casual or service role." 

While one can well understand this 
correspondent’s feelings about poor radio 
reception, comment is called for on his 
condemnation of the P.M.G. Depart¬ 
ment, as the body presumably respon¬ 
sible for his plight. 

This department is largely responsible 
for providing and/or supervising the 
technical side of the radio broadcasting 
service. It operates a large number of 
transmitters, “polices” operation of the 
remainder, provides landline and similar 
services, collects licence fees for trans¬ 
mitters and receivers, concerns itself with 
interference problems, and so on. 

But decisions about the number of 
broadcasting stations, their location and 
who shall have the licences are more 




100 


ELECTRONICS Australia, June, 7966 


















he concern of the Australian Broad- 
asting Control Board. This board seeks 
o interpret community need, technical 
>racticability, commercial practicability 
md the relevant policy of the Federal 
’arliament. 

The decision to annex for other pur¬ 
poses the VHF FM band was taken at 
’arliamentary level, on the advice of 
he Australian Broadcasting Control 
3oard but, so I gather, against the judg- 
nent of technical officers in the P.M.G. 
department. But, with the decision 
aken, we are left in the situation where 
expansion of local broadcasting is limited 
is much as anything by the lack of 
lvailable channels in the normal AM 
>roadcast band. 

And this is the way things are likely 
:o remain until some decision is reached 
it Parliamentary level on the establish¬ 
ment of FM services in the only part 
af the spectrum which would appear to 
3e available—up around 500MC. 

Citizens or groups should by all means 
protest at what they consider inequit¬ 
able treatment, but it is not much good 
picking on a poor, perspiring radio 
inspector or hurling misdirected abuse 
at a department. In most cases, your 
Federal Member is in a much better 
position to put your case. 

At this point, one can introduce the 
next letter from a reader from New 
Zealand with the oft-repeated phrase 
“you think you’ve got troubles!” 

He comments on our February 
editorial, “We Can Do Without Pirates,” 
which takes on a special significance in 
the face of a recent news item about 
a proposed “pirate” radio station off the 
New Zealand coast. He writes: 

‘7 can well understand that, from an 
Australian point of view, the pirate 
broadcaster has no place in the scheme 
of things. Your Government has, for 
many years, pursued a liberal and en¬ 
lightened policy of allowing private enter¬ 
prise and State controlled broadcasting 
to operate side by side. 

“The people of Australia have a choice 
of programs. So do the people of 
Canada, U.S.A. and the other Americas. 
As far as 1 know, there are no pirates 
in any of these countries. 

“But in other parts of the world, the 
situation is different. There is only one 
broadcasting service, that controlled by 
the State. In providing an alternative 
program, the pirate broadcaster is pro¬ 
viding a public service (assuming, of 
course, that it is not directed against 
normal law and order). 

“Whether or not the pirate has legal 
status does not really enter into the 
matter. 

“I should like you to consider Radio 
Luxemburg which, for many years has 
openly provided entertainment on a large 
scale for most of Europe. Is Radio 
Luxemburg a pirate? It is providing 
exactly the same sort of program in the 
same sort of circumstances as Radio 
Caroline and the other off-shore pirates. 

“Personally, I hope that the activity 
of the pirates will move the Govern¬ 
ments concerned to an enlightened 
twentieth-century policy on broadcasting 
and peaceful co-existence between State 
control and private enterprise.” (G.P., 
A uckland, N.Z.) 

Well, there’s a nice piece of Forum 
material. 

Our February editorial was based on 
the need to maintain law or order in 
the radio spectrum in this part of the 
world. The shortage of frequencies in 
the AM broadcast band has already been 

ELBCTRONICS Australia, June , 196* 


Crickets, Fireflies Tell Temperature 


A reader (A.V.B.) from Merrylands, N.S.W., forwards a copy of I 
two items from the correspondence pages of “Chemical and 
Engineering News.” Apparently workers in this field have their 
moments of levity, as do their counterparts in the electronics 

industry. 


Dear Sir: 

Re the item “Crickets on the Infra¬ 
scope” (C&EN, March 29,1965, page 
110, “News-scripts”): 

Nature lovers have long known of 
the temperature-dependency of a 
cricket’s chirping rate. We have now 
increased the accuracy of the tempera¬ 



ture determination by this means by 
adding another great truth: The 
flashing rate of a firefly is also directly 
proportional to temperature. Hence 
by taking two observations of natur¬ 
ally occurring phenomena and aver¬ 
aging the results, anyone communing 
with nature can determine, if he 
should so desire, the prevailing atmos¬ 
pheric temperature with some preci¬ 
sion. 

The nomograph herewith will aid 
materially in this determination. 

One merely has to count the num¬ 
ber of cricket chirps and the firefly 
flashes per minute (for a single speci¬ 


men of each species), connect the two 
values on the nomograph with a 
straight line, and read the temperature 
on the middle scale. If it is not pos¬ 
sible to observe both species, and only 
one datum point is available, the 
nomograph can still be used by draw¬ 
ing a perpendicular line through the 
proper rate scale and the temperature 
scale. 

For the analytically minded, the 
relationships involved are: 

T t = 0.25 C -f 39.0 
T t = 2.32 F + 48.1 
and Tav = 0.125 C + 1.16 

F + 43.55. 

Where T is in °F., C is the number 
of chirps per minute and F is the 
number of flashes per minute. 

It is hoped that we have enhanced 
the present state of the art with this 
improved method of “accurately” de¬ 
termining temperature, although it 
would appear that manufacturers of 
more exotic (and expensive) instru¬ 
ments have nothing to fear, since 
much work has yet to be done to per¬ 
suade crickets and fireflies to practice 
their marvelous art in pipelines, tanks, 
or chemical reactors. 

J.G.L, (Princeton, NJ., U.S.A.) 

More On Fireflies . . . 

R. T. Sanderson, of Arizona State 
University says that he has looked 
into the nomograph developed by 
J.G.L., to correlate temperature with 
cricket chirps and firefly flashes 
(C&EN, May 17, page 4). Mr San¬ 
derson’s aim was to check the range 
of applicability of the correlation. He 
did so by “. . . heating a firefly to 
1,000 degrees C. At this temperature 
the flash rate must be extraordinarily 
rapid, for to all appearances the fire¬ 
fly gave forth a steady glow. When 
cooled to —190 degrees C., he didn’t 
flash at all.” 


referred to and one can only commend 
authorities in Australia and New Zea¬ 
land for their efforts to systematise allo¬ 
cation of frequencies and minimise inter¬ 
ference by control of location and power 
and the use of directional aerial arrays. 

One or more pirate radio stations, 
grabbing frequencies on purely local 
considerations — or grabbing them at 
all for the matter — could upset much 
of this careful planning. The losers, in 
the ultimate, must be listeners them¬ 
selves. 

Yet, this correspondent from New 
Zealand, who certainly is not alone in 
his views, sees the proposed pirate 
station as a protest — allegedly the 
only kind of protest to which his Gov¬ 
ernment will listen. 

On this ground, he is prepared to 
say “good luck to them.” 

And at this point, we are up against 
the old, old problem of the end justi¬ 
fying the means—maybe! 

To change the subject, a letter from 


A. B. (Springwood, N.S.W.) comments 
on an item from the May issue. I quote: 

“I may be one of the very few people 
in Australia who can comment on your 
Forum item on page 79 of your issue 
for May, 1966. 

“Before coming to Australia, I was 
in charge of seismic exploration crews, 
both as a party manager and supervisor 
in the Sahara Desert and have faced 
similar problems with radio there. 

“The main trouble there, as no doubt 
in Central Australia, is from dust creep¬ 
ing into all equipment, messing up re¬ 
lays, etc,; along with this is the extreme 
heat. 

“Even world-renowned SSB sets can 
give trouble under these conditions. They 
cannot very well be made dust-proof, as 
heat dissipation problems would then 
make necessary an entirely different 
form of construction. 

“AM equipment is inherently simpler, 
although it is not entirely fair of your 
correspondent to compare a small — and 
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HIGH QUALITY PRE-ASSEMBUED TRAHSISTOR 

(REFER PAGE 121» MARCH 66) 

Power Output—3.6 watts. 

Sensitivity—5 millivolts. 

Input Impedance—800 ohms. 

Output Impedance—15^ ohms. 

Frequency Response—70 cps. 25 Kc + 
Distortion Total Harmonic—1.3% at 2.3 w. 
Supply—12/14 volts at 600 MA. 

Size—4 Vi in x min x min. 

Price—$14 (fourteen dollars). Add 35c tor 
packing and postage. 


Capacity 
5 MFD 
10 MFD 
100. MFD 
200 MFD 
500 MFD 


MINIATURE ELECTROLYTIC! 


Volts Working 
6 
10 
10 
10 
15 


Price 

30c 

30c 

35c 

45c 

80c 



CAR AERIALS 


Miniature 6 piece 6in to 32in suit VHF or 

3-piece topcowl with 5ft lead and benj plug. 
$5.00. . . 

5-piece lockdown with 4ft lead and benj plug. 

Above price inc. Tax. Add 65c for packing 
and post. 


TRANSISTORS AT SPECIAL PRICES 


Lots 10 or more less 10%. Please add for 
postage. 

MINIATURE 2 GANG IMPORTED TUNING 
CONDENSER 

Self tracking osc. section 6.9—90Pf aerial 
section. 8-200pf comes complete with trimmers 
and all States circular dial scale. Only 15/> 
$1.50 inc. tax. Size min x lVfein x Va in. 
Add 20c for packing and post. 


2N301 

2N406 

2N408 

2N410 

2N412 

2N591 

2N1637 

2N1638 


$2.25 

$0.95 

$0.95 

$0.95 

$0.95 

$1.00 

$0.95 

$0.95 


1N87A 

2N1639 

2N1639 

1N3193 

OA90 

OA91 . 

OA210 


$0.35 

$0.95 

$0.95 

$0.75 

$0.35 

$0.35 

$0.95 


MINIATURE 4 — C61l PRESS BUTTON TUNER 
UNIT FOR TRANSISTOR RADIOS 

Self tracking osc. section provision for aerial, 
band pass and RF stage come complete with 
drive and shaft and spec, sheet. 4&5/10/* 
$11.00 inc. tax. 

Add 50c packing and post. 


"SAPPHIRE” BATTERY CHARGERS 

SELF REGULATING 

240 volts, 12 volt, 6 amp. Full wave self 
regulating, automatic short and reverse polarity 
indication. Size 7in x 4in x 3in. 

Price $21. Add 75c postage N.S.W. 

$1.25 Interstate. 

240 Volt/12. Volt, 6 Amp. D.C. Power Supply. 
Extrefnely low ripple, good regulation. Ideal 
for transistor amplifiers, etc. 

Price $35. Add 75c postage N.S.W. 

$1.25 Interstate. 

SPECIALS 

240 Volt/15 Volt, 2 Amp. Power Transformers 
$3.90. Add 50c packing and postage. 

15 Volt/12 Volt, 1.5 Amp selenium full wave 
bridge rectifiers. $1.90. Add 20c packing and 
postage. 

0-5 Amp. D.C. Ampmeters. 

$1.50. Add 30c packing and postage. 

All Prices Include Tax. 

Parts and Accessories listed carry full 
guarantee. 


AUSTRAL RADIO PARTS SERVICE 

21 DICKSON AVENUE, ARTARMON, N.S.W. 
PHONE: 43-3556 


FORUM-continued 

probably sealed — AM set with a mot 
complicated SSB set . 

“On the other hand , a 100W PEP SS 
transceiver should not weigh 1701b an 
be as large as described. Also , usin 
some sort of matching unit , there is n 
need to summon a technician each tim 
such a set is installed . I feel that th 
design is an older type; a modern, ati 
slightly modified unit should easily ou 
perform it * 

Reading this letter, I had the feelin 
that the writer was as much concerns 
about defending the SSB mode as h< 
was with the original complaint. 

Granted, the unit referred to in ou 
May issue was probably an obsolescen 
type and a modern unit would largely 
have obviated the problems of weigh 
and setting up — both of them ver} 
relevant for an expedition in a deseri 
situation. 

But if the modern unit, small and 
efficient though it might be, is still over¬ 
sensitive to dust, then the operator has 
merely exchanged a large unit that he 
can’t rely on for a small unit that he 
can’t rely on! 

It seemed to me that, in the original 
letter, the correspondent’s real concern 
was with the matter of reliability, which 
he proceeded to link (perhaps question¬ 
ably) with the mode of operation. 

The point that seems to emerge from 
all this is the sheer necessity of having 
equipment which is designed for the 
proposed environment. If the AM equip¬ 
ment available happened to be less sensi¬ 
tive to dust (by reason of its sealing or 
its mechanics) than the SSB equipment, 
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724 "A Stereo Tape-recorder for EVERYONE with Pro¬ 
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playback — trick key 
—plus many other 
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N.S.W.: ATRAM PTY LTD. S McLar.n St., NORTH SYDNEY. N.S.W. S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD.. 140 G.wl.r Pl.c, 

Telephone: 92-4177 (4 lines) ADELAIDE, SOUTH AUSTRALIA. Telephone: 8-7171 (M lines). 
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QLD., Telephone: 31-3081 (10 lines). 
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ten the AM equipment would be the 
tore reliable. 

But the reverse situation could con- 
;ivably arise. 

One thing is certain: A piece of gear 
hich operates fine in a “ham shack” or 
pmmunications centre, may fad 
ismally if bumped around all day in a 
shicle, or exposed either to dust or to 
opical humidity. 

To change the subject yet again, we 
eproduce herewith a letter from a 
-ader, F.B., from Forestville, N.S.W. 
suggest you read it at this stage. 

As you will observe, F.B. comments 
n our change in semi-conductor sym- 
•ols and then goes on to raise the whole 
exed question of circuit symbol prac- 
ice. 

The thing that immediately strikes one 
ibout the letter is that F.B. puts his 
ase predominantly from the viewpoint 
>f drawing economy, on the apparent 
tssumption that this is the major con- 
ideration. 

It is an important consideration, to 
?e sure; I say this against a background, 
^ears ago, of long sessions at the draw- 
ng board, doing things the hard way. 

1 have vivid memories of T-squares, of 
irawing inductors with a compass, of a 
:ollection of lettering guides and pens of 
varying diameters, and of ruling pens 
with differently shaped tips and reference 
lines scribed on the knurled knob f 
As I said—the hard way! 

But ease of drawing isn’t the only 
consideration. I am also mindful that 
circuit symbols pertaining to wireless- 
radio-electronics have served to date, as 
an effective kind of shorthand, in which 
the “pictorial” quality of the symbols 
has saved generations of people, con¬ 
cerned with them, from unnecessary 
feats of memory. 

Even with all the variations, the order 
of recognition has been very high, such 
that most people have been able to 
make sense out of most circuits, irres¬ 
pective of age or origin. 

I should therefore suggest that draw¬ 
ing economy should be regarded not as 
a sole factor nor even as a dominant 
one, but rather one that must be con¬ 
sidered alongside the “recognition” 
quality of symbols. 

It is readily possible, for example, to 
contribute to drawing economy by 
omitting the outlines which have cus¬ 
tomarily enclosed valves and, more re¬ 
cently, transistors. I find personally, 
however, that this greatly reduces my 
ability to appraise the operation of a 
circuit. 

Circuits, to date, have largely been 
grouped around active components and 
it is a tremendous asset to have these 
clearly distinguished, rather than have 
to sort them out from a maze of other 
lines and symbols and try to remember 
where they are. For the same reason, 

I find it helpful to have capacitors given 
some individuality, rather than be just 
another couple of lines, of the same 
thickness as all the rest. 

This is put forward as a largely per¬ 
sonal opinion but, if it is correct, it 
does lead to the question as to whether 
the time expended by one draftsman 
in preoaring a circuit is more imoortant 
than the time of the many people who 
have to read it. 

Dominating the whole question is the 
matter of “standards,” so called. 

There is no eternal law for symbols, 
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CIRCUIT SYMBOLS AND (ECONOMY 


Dear Sir, 

In your recent May issue you ad¬ 
vised your readers of your intended 
change in semiconductor symbols in 
order to bring them into line with 
symbols most currently used in 
Britain and the U.S.A. You also 


ent line thicknesses are used and it 
takes quite some time to draw a 
signal lamp like the one depicted in 
the diagram on page 55 of your May 
issue. 

The Standards gradually being 
adopted by the European electronics 
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hinted at the necessity to review 
your symbols from time to time to 
keep pace with increasingly fre¬ 
quent changes in “standards.” 

In my opinion, you have touched 
upon a subject to which, in the past, 
not nearly enough attention has been 
given but which becomes more and 
more important in the light of the 
ever faster development of the elec¬ 
tronics industry. 

In the past, the saying: “Any Stand¬ 
ard is all right as long as it's a 
Standard” was quite acceptable, but 
in this age of rapid developments, 
overworked and understaffed drawing 
offices, manufacturers have to think 
twice before adopting any circuit 
symboling system. 

Symbols, first of all, must be clear 
but, almost equally important, must 
be easy to draw. With regard to this 
second requirement, many current 
American and British symbols leave a 
lot to be desired. The drawing, and 
particularly the tracing, of solenoids 
is an agonisingly slow business and 
the “sawtooth ” resistors require con¬ 
siderable attention. 

In your symbol of a Zener diode, 
for instance, no less than three differ- 


pilot 

lamp 


Hg>- 



industry, in my opinion, are quite a 
step ahead in this regard. Spirals and 
sawtooth lines have been done away 
with and circles are becoming rare. 
Thus, a remarkable improvement in 
“drawing economy” has been achiev¬ 
ed, with no reduction in readability. 

As an example of this model 
approach to circuit drawing I am 
attaching a diagram of a power sup¬ 
ply, with full-wave rectification, for 
a semiconductor circuit. 

A gradual move towards similar 
standard symbols might well pay 
handsome dividends in the long run. 

/ would be interested in any com¬ 
ments by you, or possibly by other 
readers, on this subject. 

(F.B.) Forestville, N.S.W.) 




from which draftsman and engineers 
have strayed, like so many sinners. 

Rather is it that each group—com¬ 
mercial, educational, national, etc. — 
have evolved their own practices within 
the aforementioned “pictorial” symbol 
concept, weighing their decisions accord¬ 
ing to factors as they saw them. 

“Standardisation” emerges as and 
when majority groups manage to sink 
their differences and agree on common 
practice. 

We changed our transistor symbols 
purely to conform to majority practice 
and not because we had any special 
regard for the “standard” way of doing 
things. In fact, there was much to be 
said for the validity of the system we 
discarded. 

Relevant to the whole question of 
drawing economy, line thickness and 
such like is the fact that circuits for 
blockmaking and copying by reflected 
light need not be drawn by the classical 
and tedious method. 

Our own draftsman never draws in¬ 


ductors or resistors, these days. He 
simply clips the required number of 
loops or zig-zags from a pre-printed 
sheet, pastes them on to the circuit, 
extends the lines to meet them and ob¬ 
literates any sign of the join by a touch 
of white ink. 

The same goes for valves, transistors, 
transformers, capacitors and a variety 
of other routine components. With such 
pre-printed stick-on symbols, it is pos¬ 
sible to mix line thickness in the interest 
of pictorial clarity, to square the ends 
of broken lines and so on. 

The type is also stuck on in the same 
way. 

This has been the natural way for us 
to do things, as a printing house, but 
it happens to be the way in which 
printed wiring board patterns are com¬ 
ing to be laid out—with stick-on lines, 
blobs, circles and lettering. 

The alternative labour-saving ap¬ 
proach is, of course, in the use of letter¬ 
ing and symbol guides, which are now 
available in such array. □ 
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Please address your enquiries to: 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

Engineering Products Division 

47 YORK STREET, SYDNEY - 2 0233 


MELBOURNE 
67 9161 


BRISBANE 
4 1631 


ADELAIDE 
51 0111 


PERTH 
28 3425 


LAUNCESTON 
2 1804 


VACUUM TUBE 
VOLTMETER 
Type TF 1041C 

Measures: 
A.C.: 25 mV to 300V, 

20 c/s to 1,500 Mc/s. 
D.C.: 10 mV to 1,000V. 

R: 0.02Q to 500 MQ. 
Multipliers for up to 
2 kV a.c. and 30 kV d.c. 


Marconi Instruments offer precision 
voltage-measuring units in their 
vast range of test instruments. 

Full technical particulars are 
available on request. 


Voltage Measurement 


SENSITIVE VALVE 
VOLTMETER 
TYPE TF 260C 


R.F. ELECTRONIC 


SIGNAL GENERATORS • SWEEP GENERATORS • FREQUENCY COUNTERS & METERS • 
OSCILLOSCOPES • NOISE GENERATORS • OSCILLATORS • PULSE GENERATORS 
• MODULATION METERS • DISTORTION ANALYSERS • SPECTRUM ANALYSERS • POWER 
METERS • VOLTMETERS • IMPEDANCE BRIDGES, DIELECTRIC & Q METERS • MOISTURE 
METERS • IMAGE AMPLIFIERS FOR INDUSTRIAL & MEDICAL XRAY EQUIPMENT 


MILLIVOLTMETER 
TYPE TF 2603 


A GOOD NAME FOR GOOD MEASURE 


MARCONI 

INSTRUMENTS 


& 


S3 




104 


ELECTRONICS Australia, June, 7046 





































A GLOSSARY OF GERMAN TECHNICAL TERMS 

The problem of deciphering a data sheet or circuit diagram printed in 
Geman language is a common one in Australia, where a considerable pro¬ 
portion of electronic equipment sold originates in Europe. The following 
is a list of some common expressions found in diagrams and literature. 


GERMAN 

\bschirmung 
\bschluss 
(or AbscblujS) 
Vbschwacher 
ibtasten 
\nalisieren 
^nordnung 
\nzeiger 
\ufnahme 
\usgang 

\usgangsleistung 

\usgangsstufe 

\usgleichen 

\usgleichsimpuls 

\ustastpegel 

Austastimpuls 

Basis 

Basisstrom 

Basisspannung 

Begrenzer 

Bezeichnung 

Bildrohre 

Breite 

Brueke 

Brumm 

Buchse 

Dampfung 

Dampfungsfaktor 

Drossel 

Durchschaltung 

durchscbalten 

einsteilen, 
einstellt 
Einheit 
Eingang 
Empf anger 
empfindlichkeit 
Erde 
Ersatz 

Farbe 

Fassung 

Feder 

Feinsicherung 

Fernsehempfanger 

fremd 

flach 

Formung 

Gebrauchsan- 

weisung 

Gehause 

Gehause-Erde 

Genauigkeit 

Gerausch 

Gestell 

Gestell-Erde 

Gleichrichter 

Halbleiter 

Hall 

Halter 

halten, haltet 

Heissleiter 
(or HeijSleiter) 
Heizfaden 
Heizleistung 
Hersteller 
Hochfrequenz 
Hochfrequenz- 
lautsprecher 
Hochleistung 
Hochspannung 


ENGLISH 


GERMAN 


shield 

termination 

attenuator 

record 

analyser 

arrangement 

indicator 

recording 

output 

output power 
Output stage 
Equalise 
Equalising pulse 
Blanking level 
Blanking pulse 

base 

base current 
base voltage 
limiter stage 
title, identification, 
description 
picture tube 
width 
bridge 
hum 
socket 


Impulsbildung 

Impulsgeber 

innerlich 

isolierte 

Kanal 

Kapazitat 

klein 

Kollektorstrom 

Kondensator 

Kopfhorer 

Kuhlung 

Kurzschluss 


laden, ladet 
Ladungsgerat 

Langspielschall- 

platte 

Lautsprecher 

Leistung 

Leistungsfaktor 

Leistungsver- 

starker 

Leitung 

Leitungsverstarker 
links, linke 


damping 
damping factor 
choke, coil, 
interconnection 
interconnect 


messen, messt 

Me^schaltung 
mischen, mischt 


operate, operates 

unit 

input 

receiver 

sensitivity 

earth 

alternative, 

colour 

socket 

spring 

low current fuse 

television receiver 

external 

flat 

shaper 

operating manual, 
instructions 
case, housing 
chassis earth 
accuracy 
noise 
frame 
frame earth 
rectifier, detector 

semi-conductor 

echo 

clamp 

hold, holds, 
clamps 

thermistor 
filament 
heater power 
manufacturer 
high frequency 

tweeter 
high power 
high tension 


Mutter 

Muttergenerator 

Nachbildung 

Netz 

Netzverzweigung 

Netzvergleich 

Niederfrequenz 

Norm 

Patrone 

Pegel 

Phasendiskrimi- 

nator 

Punkt 

rechts, rechte 
regeln, regelt 


Regler 

Rille 

Rohr 

Rohrenstift 

Ruckkupplung 

Schall 

Schallplatte 

Schallplatten- 

spieler 

Schallplatten- 
wechsler 
Schalter 
Schema 
Scheibe 
Schraube 
Schraubenzieher 
Sender 
Sicherung 
Stabil. Netzteil 

Starthilfe 


ENGLISH 


GERMAN 


ENGLISH 


pulse generator 
pulse stage 
internal 
insulated 

channel 
capacity 
small, miniature 
collector current 
capacitor 
headphones 
cooling 
short circuit, 
closed circuit 

charge, charges 
charger 

(battery charger) 
long-playing 
record 
loudspeaker 
power, power unit 
power factor 

power amplifier 
line 

line amplifier 
left 


Stecker 

Steuerquartz 

Steuerschalter 

Steuersender 

Stift 

Stufenschalter 

Taststufe 
teilen, teilt 

Teiler 

Tieftonlaut- 

sprecher 

Tonarm 

Tonfrequenz 

Trager 

Ubertrager 

Verdrahtungsplan 

Verhalten 

Verstarker 

Verzerrung 

Verzogerung 

Vorverstarker 

Wiedergabe 

Widerstand 


plug 

crystal control 
master switch 
master oscillator 
pin 

step switch 

keying stage 
divide, divides 
(also reduces) 
splitter, divider 

woofer 
pickup-arm 
audio frequency 
carrier 

transformer 

wiring diagram 

behaviour 

amplifier 

distortion 

delay 

pre-amplifier 

replay, playback 
resistance, resistor 


measure, measures 
gemessen— 
measured) 
test point, 
mix, mixes (note 
also gemischt= 
mixed) 
nut 

master generator 

dummy 

mains 

network 

mains comparator 
low frequency 
standard 

cartridge (for 
pick-up arm) 
level 
phasfe 

discriminator 

point 

right, to the right 
adjust, adjusts 
(geregelt= 
adjusted) , 
regulator 
groove 

valve (electronic) 
valve piq 
feedback 

sound 

gram, record 

record player 

record changer 
switch 
schematic 
washer, disc 
screw 

screwdriver 

transmitter 

fuse 

stabilised power 
supply 

start auxiliary 


Zahler 

Zeitbasis 

Zerhacker 

Zubehorteile 


0 Schwarz 

1 Braun 

2 Rot 

3 Orange 

4 Gelb 

5 Grun 

6 Blau 

7 Violett 

8 Grau 

9 Weiss 
(or Wei£) 


counter 
time base 
vibrator 
accessories 

COLOURS 

black 

brown 

red 

orange 

yellow 

green 

blue 

violet 

grey 

white 


NUMERALS 


Null 

6 sechs 

ein 

7 sieben 

zwei 

8 acht 

drei 

9 neun 

vier 

10 zehn 

funf 

100 hundert 


NOTES: The word “the" has several forms 
In German, and may be encountered In any of 
the following forms: der, die, das, des, den or 
dem. In the same way, there are several forms 
of the Indefinite article “a," which may appear 
as eln, elne, elns, einen or elnem. 

The Greek letter beta is used Instead of 
"ss” where the two letters belong to the same 
syllable, as distinct from a mere Juxtaposition 
of two syllables, of which the first ends In “s M 
and the second begins with the same letter. 

All nouns, and other parts of speech used 
as proper nouns, begin with a capital in German. 
The tendency for forming of compound nouns 
should also be noted. If the separate parts are 
known, it Is often possible to translate a com- 

I round expression. For example, Hochfrequenr- 
autsprecher Is a compound made up of hoch 
(high), Frequenr. (frequency) and Lautsprecher 
(loudspeaker). Thus the term translates as high 
frequency loudspeaker, or tweeter. 

Some words, particularly verbs and adjectives, 
take different endings, according to the case 
and gender in the case of adjectives, and tense 
or person In the case of verbs. Thus the 
adjective “isolierte" (Insulated) may appear as 
Isollert, isolierten, Isoliertes, Isollertem, while the 
verb “fassen" can take the following forms: 
fasse, fasst, fasste, fassten. 

Many words in German have an Umlaut over 
the vowel. The Umlaut consists of two dots 
over the vowel, and is use<* to show a change 
in pronunciation from the normal vowel sound. 
Because the Umlaut is not provided for In type 
used In English language publications, It has 
not been used In the above list. 
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ALL NEW! 

ALL SOLID STATE!! 
110 WATTS!!! 



Akai MODEL AA-5000 



31 OPERATING FACILITIES 


( 1 ) L-channel Bass Control 
(2) L-channel Treble Control 
( 3 ) L-R channel Balance 
( 4) R-channel Bass Control 
(5) R-channel Treble Control 
( 6 ) Input Selector 
(7) High Filter 
( 8 ) Low Filter 
( 9 ) Loudness Control 

(10) Volume Control 

(11) Mode Selector 

(12) Speaker Switch 

(13) Power Switch 

(14) Headphone Jack 

(15) L-channel Tape Head Input 

(16) L-channel Player Input 

(17) L-channel Tuner Input 

(18) L-channel AUX Input 


(19) L-channel Recording Output 

(20) L-channel Tape Monitor 
Input 

(21) R-channel Tape Head Input 

(22) R-channel Player Input 

(23) R-channel Tuner Input 

(24) R-channel AUX Input 

(25) R-channel Recording Output 

(26) R-channel Tape Monitor 
Input 

(27) Ground Terminal 

(28) "DIN" Jack for Tape 
Recorder 

(29) L-channel Speaker Output 
Terminals and Jack 

(30) R-channel Speaker Output 
Terminals and Jack 

(31) AUX AC Outputs 


SPECIFICATION 

OUTPUT (MUSIC): 110 W. (2 x 55 W.) 
OUTPUT (RATED): 70 W. (2 x 35 W.) 
DISTORTION: LESS THAN 1% AT RATED 
POWER 

FREQUENCY RESPONSE: 20 — 35,000 
± Idb. 

SENSITIVITY: AT 1 KC. RATED OUTPUT 
TAPE HEAD 1.5 mV. 

PHONO 3 mV. 

TUNER, AUX, & TAPE 
MONITOR 400 mV. 

TONE CONTROL: BASS 50 c.p.s. ± 14db. 

TREBLE 10 kc. ± lldb. 
LOW FILTER: - 8db. at 50 c.p.s. 

HIGH FILTER: - 8db. at 10 kc. 

LOUDNESS CONTROL: + 8db. 100 c.p.s. 

■+■ 8db. at 10 kc. 

EQUALISER: RIAA for phono • NAB for 
tape head 

DIMENSIONS: 17" x 5*" x 10i" 

WEIGHT; 17* lbs. 


REVIEWED IN APRIL, 1966, ISSUE ELECTRONICS AUSTRALIA ak, 


MAGNECORD AUSTRALASIA PTY. LTD., 
CHAPMAN HOUSE, 210 CLARENCE ST 
SYDNEY. PHONE 29-1704. 


Interstate Agents: Maurice Chapman Magnecord Pty. Limited. 
Telephone No. 85-4654, Melbourne. Neil Muller Pty. Limited. 
Telephone No. 71-1162, Adelaide. Chandlers Pty. Ltd. 
Telephone No. 31-0341, Brisbane. 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


During the past couple of months, we have received a lot of contributions 
for our "Reader Built It" page — more than we could possibly cope with 
at the rate of a page per month. So we've grouped a lot of them together, 
representing circuits, gadgets and ideas with which some of our younger 
readers — and perhaps others — have been experimenting in pursuit of 

electronics as a hobby. 


Prompted by the reprint, in our April 
1966 edition, of the “Pendulum Type 
Electric Clock,” C. W. Mann, 20 Fourth 
it., Leigh Creek, S.A., suggests minor 
mprovements to the project. 

“I built my clock in 1947, from the 
iriginal article, on the recommendation 
>f friends who had successfully com¬ 
pleted it. I have made some improve- 
nents which I shall now describe, the 
diagrams serving to illustrate points 
aised in the text. 

‘The improved trailer finger assembly 
s worth-while and does not twist the 
pendulum as did the original one. The 
;ontact spring is the governor spring 
from an old gramophone, the actual 
contacts coming from an old switch and 
soldered on. For a suspension spring I 
used a safety razor blade, it having a 
convenient diameter hole at either end 
to take a screw. Mine is still going 
strong after 19 years. I also made a 
heavier type suspension bracket of steel. 

“When mounting the clock face 
mechanism make sure that the crutch 
rod fulcrum is in axial line with the 
suspension spring top clamp, otherwise 
the crutch rod will rub up and down the 
pendulum rod and cause it to make a 
scraping noise, being especially annoying 
at the ‘dead o* night’. 

“The modifications to the electrical 
circuit are very good, and are the best 
that I have discovered for lengthening 
the life of the contacts. The 2.5K carbon 
resistor prevents high voltages being 
generated at the moment of contact open¬ 
ing, due to collapse of magnetic field in 
the coils. Otherwise sparking across the 
contacts builds up a high resistance 
deposit on them and causes the clock to 
stop. 

“The switch and 6 
volt torch globe are 
for setting up the 
electrical circuit for 
optimum operating 
conditions, as fol¬ 
lows: Operate the 
pendulum weight by 
hand and arrange 
the system so that 
the contacts are 
opening as the lead¬ 
ing edge of the arm- 


Economy tran¬ 
sistor receiver 
circuit . 


DRILLED & TAPPED TO 
SUIT BEARINGS 


5/8” CLASS ”B" 
ELECTRICAL < 


o 

—--- 

o 

1/2x1/16” STEEL PLATE * 
< BRAZED TO CONDUIT 


t 

\ 

— BALANCE WHEEL 
Jl ARBOR AND 
^ BEARINGS WITH 

RIM AND SPOKES CUT 
OFF AND PIECE OF 
ALARM SPRING £’ LONG 
SOLDERED TO BOSS 
v TO FORM FINGER. 
x bottom END OF 
FINGER IS SHARPENED 

0 

o 


0 


mr 


12" FROM BOTTOM OF TRAILING FINGER TO 
BOTTOM OF SUSPENSION BRACKET. REDUCING THIS 
DIMENSION MAKES IT DIFFICULT TO ADJUST 



Top: Drawing of improved pen¬ 
dulum. Bottom: Electrical cir¬ 
cuit of clock. 


tacts make too far back as 
this connects the battery in 
circuit before it is really re¬ 
quired, with a resultant waste 
of power and shortened life. 

“With the circuit correctly 
adjusted, four standard torch 
cells have, on several occas¬ 
ions, lasted up to 15 months. 

‘The clock face figures are 
liin high and the minute 
hand 4£in long. All are cut 
from sheet brass, mounted on 
3-ply wood and polished. My 
cabinet is 6ft high, made of 
tulip oak and French pol¬ 
ished, making a nice piece of 
furniture. I have fitted two 
dummy chains with weights 
to give it a more professional 
appearance. It is a good 
timekeeper and goes a month 
or more before any apprec¬ 
iable time error is noticed, 
this usually being no more 
than £ minute. 

“There are other details, too long for 
this letter, but which the individual con¬ 
structor should be able to work out. 
However, the improved pendulum is a 
must.” 

ECONOMY TRANSISTOR RECEIVER 


The next contribution, a low cost five 
transistor broadcast receiver, comes from 
O. Andersen, 21 Lennox St., Rockhamp¬ 
ton, Qld., and is an ideal project for 
ature meets the leading edge of the coil beginners. 

core. If the contacts do not break until “The present high cost of components 
beyond- this point, a downward pull is makes the home construction of radios 
exerted in the pendulum which is not scarcely an economic proposition. There- 
desirable. Also, do not have the con- fore, I set out to design a transistorised 
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make it easy on yourself 

See the direct answer - on only the 
range-scale you want— automatically 


Sensitivity 20,000 ohms per volt DC; 5000 
ohms per volt AC. Accuracy ± 3% DC; ± 
5% AC; (full scale). DC Volts in 6 ranges, 
0-6000. AC Volts in 6 ranges, 0-6000. AF 
(Output) in 4 ranges, 0-300 volts. DC Cur¬ 
rent in 5 ranges, 0-10 amps. Resistance in 
4 ranges, 0-100 megohms. Supplemental 
ranges also provided on external overlay 
meter-scales. Meter movement protected 
against extreme overload and burn-out. 
Polarity reversing-switch. Automatic ohms- 
adjust control. Fuse-protected shunts. 
Mirrored scale. Complete with li-volt and 
9-volt batteries, test leads and easy-viewing 
stand. Batteries freshly-packed, separately. 


No Reading Errors! 
No Multiplying! 


Just set the range switch, and only the 
scale you want in the exact range you 
want appears automatically . Individual 
full-size wide-view scale for each range 
—and only one range-scale is visible 
at any one time. Reading is clear, easy 
—and direct. Net, $73.00 

F.O.B. Sydney exc. duty and sales tax 



For further particulars please contact Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LTD. 

47 YORK STREET, SYDNEY. 2 0233 


MELBOURNE 67 9161 • BRISBANE 4 1631 • ADELAIDE 51 0111 • PERTH 28 3425 • LAUNCESTON 2 1804 
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uperhet using the absolute minimum of 
>arts. The results were astounding, with 
he set proving to be cheap to construct 
nd operate. Above all, the circuit is so 
imple that it can be tackled with con- 
idence by those who have little experi¬ 
ence in building electronic circuits. 

“A glance at the circuit shows just 
tow few components are required. To 
ichieve this economy the set is supplied 
rom one 1.5V torch cell, which re- 
noves the problem of stabilising the base 
/oltages and allows direct coupling, 
hereby eliminating the usual resistors, 
capacitors and driver transformer. Four 
)f the five transistors have their emit- 
ers earthed which eliminates the re- 
iistors and bypass capacitors usually 
ised in this part of a circuit. 

“Even the volume control potentio- 
neter is omitted, directional character- 
stic of a ferroxcube rod aerial being 
ised to vary the volume. If desired, some 
eduction in the volume of local stations 
an be achieved by slightly off-tuning. 

“Should more output be required, a 
lush-pull output stage could be added 
vvithout much difficulty, and, for that 
natter, so could a further IF stage. 

“The coil kit is the most expensive 
component. However. I used junk box 
parts on hand, the transistors being a 
bargain purchase from an interstate ad¬ 
vertiser in your magazine. 

“In using a GD3 diode it was found 
necessary to use two in parallel for op¬ 
timum performance. Perhaps a single 
GD4, or similar type, would give better 
results. 

“Its performance is good, and best 
use is made of the 40mW output by 
using a 5in speaker. The set may be 
built into the speaker housing, thus mak¬ 
ing a compact unit. Sensitivity and tone 
are comparable to a conventional six- 
transistor set, and, at low level, better 
than many employing push-pull output. 
The output is sufficient for normal room 
listening at a comfortable level.” 

TELEVISION SOUND RECEIVER 

Philip Johnson, 30, Selworthy Avenue, 
South Oakleigh S.E.13, Vic., submits a 
circuit diagram of a two valve VHF re¬ 
ceiver capable of receiving the sound 
channel of television transmissions, and 
includes a suggested component layout 



LI: i TURN li" DIA.. WOUND OVER L2 
1.2 5 TURNS I" DIA., WOUND TO OCCUPY I" 

L3: I TURN IT DIA., WOUND OVER L4 

L4: 5 TURNS I ' DIA., CENTRE TAPPED, WOUND TO OCCUPY r 
RFC 12 TURNS 22—30 B & S ENAMELLED COPPER WIRE WOUND 
ON DIA. PLASTIC ROD (OR ON HIGH VALUE I WATT CARBON 
RESISTOR) 

Cl 4 C2: SEE TEXT 

jfc PENTODE PREFERRED f SUGGESTED BYPASS 


Circuit diagram and coil data 
for TV sound receiver . 
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with constructional 
data for a suitable 
receiving aerial. 

Our correspondent 
states that this re¬ 
ceiver will be of 
most interest to 
those who live in 
areas served either 
by Channel 0, 1 or 
2, which it receives 
extremely well. It is 
not designed to re- 
c e i v e channels 
higher than these. 

The writer contin¬ 
ues: “The detector is 
a standard super-re¬ 
generative type and 
is preceded by a simple RF stage. Type 
7193 (2C22) valves, which are available 
for 25c, are used in both these stages. 

“R1 is the super-regeneration control, 
and is set to the point where super-re- 
generation occurs, which is identified by 
a loud hiss. 

“Cl and C2 are 3-30pF trimmers 
with shafts soldered to the adjusting 
screws, and tune L2 and L4 respectively. 
The coils should be made out of fairly 
heavy wire, 14-20 B. and S. being suit¬ 
able. 

“Although the aerial is tuned to Chan¬ 
nel 2, it gives equally good reception on 
Channel O.” 

SUBSTITUTION TEST BOX 

From C. G. Shulkins, Thomas Street, 
Moruya, N.S.W., we received the follow¬ 
ing circuit diagram and description of a 
substitution test box. 

“This substitution test box, which I 
have constructed and found to be very 
speedy and effective for experimental 
and service work, should be a great 
asset to mechanics and experimenters. 
It has several advantages over many 
commercial types on the market, as 
follows: 





TOP. Suggested under-chassis 
layout for TV sound receiver. 
BOTTOM: Dimensions and con¬ 
struction of a suitable aerial. 

Switch selection of 10 resistors and 
capacitors. 

Switch selection of 100 resistors and 
capacitors in series and parallel. 

Resistance values range from 50 ohms 
5 watt to 5 megohms 1 watt. 

Capacitance values range from lOOpF 
to 25uF at 600 volts working. 

Neon indicator for continuity. 

“All components can be individually 
selected by switching, and are automatic¬ 
ally connected to a common pair of 
terminals, thereby obviating the neces¬ 
sity of moving the leads to select values. 
“Extra terminals for connection of 
components into cir¬ 
cuit. With this facil¬ 
ity, a component can 
be connected across 
the ‘Ext. Shunt’ ter¬ 
minals, and with the 
test leads in the ‘Ext. 
Test’ position, can 
be connected into a 
circuit. 

“As with any test 
equipment, only best 
quality, and prefer¬ 
ably high stability, 
components should 
be used for accur- 
a c y . Capacitors 
should all be of the 
high voltage rating 
type. 

The values of 
the resistors and 
capacitors used may 
be altered to suit in¬ 
dividual require¬ 
ments, and by the 
use of either a 12 or 
14 position switch 
(if readily available), 
a greater range could 
be obtained. The 
whole unit may be 
conveniently housed 


Substitution test 
box circuit dia¬ 
gram. 
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WARBURTON FRANKI 


■ World Famous 

1 Dollar (10/-) 


POLYP AKS 


1 pak, postage 4c (5d) 

3 paks, post free 

Famous 1 dollar paks brand new — no “rubbish.” 
Ideal for amateur, beginners, servicemen, enthusiasts. 

I. 30 carbon resistors, capacitors, 20 per cent 


and 10 per cent. 1 
dollar (10/-). 

5. 100 Assorted Rubber 
Grommetts. 1 dollar 
( 10 /-). 

6. 35 Assorted i Watt Re¬ 
sistors (English Erie). 1 

dollar (10/-). 

tors. inc. 5 per cent 7 25 Assorted , WaU Re . 
values. 1 dollar (10/-). 


asst. 1 watt and 1 watt, 
presets too. 1 dollar 
( 10 /-). 

2. 20 asst, capacitors, 5 
each paper. plastic, 
mica, ceramic. 1 dollar 
( 10 /-). 

3. 20 silver mica capaci- 


sistors (English Erie). 
4. 20 styroseal plastic dollar (10/-). 

Guaranteeed A1 quality. Popular brands. 


LOUD NAILERS 


Weight 3ilb. Ranee up to 1.000 yards, CARDIOID 
MICROPHONE — may be detached at will. UN¬ 
BREAKABLE — SHOCK-PROOF — WEATHER¬ 
PROOF. Useful for: Lifesavers. Coastguards. Scouts. 
Sporting Events, Building Construction, Fairs. Shows, 
Supermarkets, etc. 

$59 (£29/10/-) 

inc. Batteries and Freight. 


220 PARK STREET, SOUTH MELB., VIC. 69-0151 

• TRADE ALSO SUPPLIED 

PLEASE INCLUDE POSTAGE AND FREIGHT WITH ALL ORDERS 


ROTA 

Portable 
Chest of 
Drawers 
TYPE PJCD 

Pushpull Lock prevents drawers falling out—may also 


be padlocked for security. 

PJCD/1 Undivided Drawers. $7.90 

PJCD/2 Divided Drawers. $8.70 

Also available Less Lock and Handle. 

JCD/1. $6.40 

JCD/2. $7.20 

Any of above plus 25c freight. 


Write or call for Free Literature on these and other 
Rota Products. 


■ PANEL METERS 

MR2-P Size 1 iin square 0-1 m.a. Si 0.200 m.a. $3.00 


MR2-P Size—Hin square 0-500 u.a..$3.15 

MR2-P Size—13in 0-50 u.a..$4.70 

MR2-P Size—Hin square 0-300 V.A.C.$3.00 

P 25 Size 2^in square 0-5 m.a. and 

0-10 m.a.$3.90 

P 60 Size—6in x 4iin 0-1 m.a.$8.50 


Any of above plus 10c postage. 

■ SILICON DIODES 


IN3491 —18 Amps at 50 P.l.V. 

Available with either K or A to case 95c each 

Heat Sink Adaptors to suit.38c each 

S10AR2—1 Amp at 1000 P.l.V. . . .. $1.60 each 

S15AR2—I Amp at 1500 P.l.V..$2.65 each 

IN3193—750 M.A. at 200 P.l.V.55c each 

1N3194—750 M.A. at 400 P.l.V.75c each 

1N3195—750 M.A. af 500 P.l.V.$1 each 


Any of above post free. 


■ RECORD PLAYERS 

BATTERY OPERATED 


■ STEREO HEADPHONES 

MODEL SH64I 

Complete with Padded Earpieces, Lead and Plug and 

Control Panel. $12.50 pair 

(plus postage 10c) 


Transistor model. Excellent tone and volume, 
plays all sizes of records. Small and com¬ 
pact. 1 lin x 7in x 2in. ... 

$19.95 (£9/19/6) 

Post Free 
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REVERB. FROM TAPE RECORDER 

Following an article on reverbera- 
ion in our April edition. Master Gary 
Curzer, 3 Parsley Road, Vaucluse, 
4.S.W., was prompted to forward us 
his method of achieving echo and rever- 
>eration using a domestic tape recorder. 

“I don’t know if the idea or set-up is 
lew, but it fully satisfies its purpose as 
ised in conjunction with my electric 
juitar. 

“I have a Sony 102 ‘Tapecorder’ that 
originally had only erase and playback/ 
ecord heads. Recently I fitted an extra 
olayback head (a cheap one being quite 
»ood enough), and two output sockets, 
one of which is connected in parallel 
tvith the input, and the other directly to 
the new head. These outputs are then 
fed into separate amplifiers. It will be 
found that this arrangement gives a 
pleasing echo effect and will suit most 
requirements. 

“Two methods of supplying tape to 
the heads were open to me: 

(1) Use a full spool 

or, and the preferable one, 

(2) Placing two empty spools on the 
machine and running a continuous loop 
of tape through the heads and around 
them. Alternatively, it is possible to 
purchase continuous tapes. 

“I used a recording speed of 7i ips, 
but if a tape recorder with a speed of 
15 ips is used, the new head can be 
placed outside the head assembly. 

“To achieve a continuous echo, as a 
friend of mine did quite successfully, 
the experimenter can try feedback 
methods.” 

ELECTRONIC LIE DETECTOR 

Sent in by W. Vandersant, 139 Ayers 
Avenue, Edwardstown, S.A., this novelty 
item could be a popular device to have 
at a party. 

“Here is the circuit diagram of a lie 
detector that I thought would be an 
interesting project for the junior radio 
experimenter, which, even though it is 
simple and inexpensive to build, can 
give many hours of pleasure and amuse¬ 
ment. 

“An interesting experiment is when 
a boy kisses a girl, each holding one of 
the test prods. People perspire in vary- 
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TOP LEFT: Circuit 
diagram of electronic 
lie detector. 

TOP RIGHT: Figure 
2, block diagram of 
reverb, system. Figure 
2, tape recorder head 
arrangement. 

BOTTOM: Crystal set 
circuit and coil dia¬ 
grams. 


ing degrees, therefore, a very 
shy couple would have the 
highest reading. 

“However, I am sure that 
this device will create many uses for 
itself.” 

USE FOR OLD TUNING CAPACITOR 

We spotted this circuit of a crystal 
set in Wireless Institute of Australia 
Youth Radio Scheme Newsletter No. 12, 
of February, 1966, having been con¬ 
tributed to that publication by John 
Thyrd. 

“It looks like the answer on how to 
build a crystal set using a two-gang 
tuning capacitor from an old radio re- 



Circuit of simple 3.SMC tele¬ 
phony transmitter. 


ceiver. This is a full-wave rectification 
type of circuit, so make sure that all 
the coil windings are in the same direc¬ 
tion. otherwise the signals will cancel. 
In some instances. Cl, C2 and SI may 
be omitted, but will probably result in 
a decrease in signal strencth and selec¬ 
tivity. 

“The coils, using 34 swg, or the 
nearest gauge on hand, are close wound 
on a former lin in diameter and ap¬ 
proximately 4£in long, with a space of 
iin between windings. Information re¬ 
garding the number of turns per coil is 
given in the diagram.” 

ONE-TRANSISTOR TRANSMITTER 

Also from a recent issue of a Youth 
Radio Scheme newsletter, from the New 
South Wales Division, comes this circuit 
for a simple telephony transmitter for 
laboratory demonstrations. 

As will be seen, this is a transistorised 
equivalent of a simple type of plate 
modulated transmitter. The newsletter 
points out that simple short-range trans¬ 
mitters, tunable in the broadcast band, 
can be made from educational kit sets, 
such as those supplied by Philips Elec¬ 
trical or Edu-electronics. By using a 
1000KC crystal with the circuit shown 
here, the transmitter would be tunable 
on any broadcast set but, to prevent 
the range exceeding the legal limit (con¬ 
fined to laboratory building), only one 
1.5V cell should be used. B 
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The PWM amplifier controversy . . . 


Perhaps the "hottest ' 7 subject currently discussed in audio 
circles is that of pulse-width-modulation or "PWM" ampli¬ 
fiers. Are they, as supporters claim, markedly superior to con¬ 
ventional "linear" amplifiers? Many would disagree, sugges¬ 
ting that while fine in theory they turn out in practice to be 
virtually "a harder way of doing an inferior job." 


by Jamieson Rowe 


In this article the author will attempt 
to clarify the controversy. This will be 
done in the main by reference to basic 
theory, manufacturers’ claims, and the 
evaluations of various researchers and 


high-power amplifiers to drive servo 
motors and actuators from small error 
and control signals. As in many such 
cases waveform is unimportant—or can 
be made so—it was found that PWM 


able interest it was not until late 
1964 that PWM really made much ir 
pression in serious audio circles. Pr 
bably the event which precipitated th 
was the release by the British fir 
Sinclair Radionics Ltd. of their “X-K 
integrated power amplifier-preamp, wii 
a claimed output of 10 watts RMS, ha 
monic distortion less than 0.1 per cer 
frequency response 5-20,0O0cps, dam) 
ing factor greater than 100 for a 15-ohi 
speaker, and efficiency of 95 per cen 
All this on a printed board 6in x 3ii 
and with no heat sinks. 

In May, 1965, Sinclair announced 
second PWM amplifier, the “X-20,” ac 
vertised as the big brother of the fir: 


reviewers; however, mention will also provided an efficient and quite practical model; it is rated at 15W RMS contini 


be made of the results of tests which 
were recently carried out on some 
sample units. 

For the benefit of readers who are 
as yet either unfamiliar or only vaguely 
familiar with pulse-width modulation 
and its application to the field of audio, 
it will no doubt be worthwhile to pre¬ 
face the main discussion with a brief 
introduction and review. 


answer. ous into an 8-ohm load, again with 

However, although PWM thus made THD of less than 0.1 per cent, a re 
its (now firmly established) entry into sponse of 20-25,OOOcps plus/minus IdE 


SUPERSONIC CARRIER (ZERO MODULATION) 




By definition, in the field of commu¬ 
nications the term “modulation” is used 
to imply the encoding of information 
upon a signal which then becomes the 
“carrier” of the information. As elec¬ 
trical signals have a number of charac¬ 
teristics capable of being varied, there 
are quite a number of ways in which 
the encoding can take place: variation 
of amplitude, phase, frequency, or wave¬ 
form—or any of the many possible per¬ 
mutations and combinations of these. 
Thus we have “AM” or amplitude 
modulation, “FM” or frequency modu¬ 
lation, and so on. 

Within the methods of modulation 
which employ waveform encoding is 
pulse-width modulation or “PWM.” Al¬ 
though perhaps less widely known than 
the familiar FM and almost ubiquitous 
AM, it has in fact been used for some 
time to provide reliable multi-channel 
communication in such fields as tele¬ 
metry and radio-telegraphy. In common 
with other pulse modulation systems it 
offers a high degree of immunity from 
noise interference. 

As early as 1930 it was realised that 
PWM might be applied with advantage 
to the field of audio amplification. In 
1931, a British patent covering this idea 
was issued to a B. D. Bedford. How¬ 
ever, it was found that there were quite 
a few problems involved, particularly 
where waveform fidelity was concerned, 
and the idea tended to drift into techno¬ 
logical limbo. 

Some ten years ago this situation 
changed with the growth of control 
engineering, and the need to provide 


AUDIO SIGNAL 


A diagram illus¬ 
trating the three 
types of PWM. 
The majority of 
PWM amplifiers 
employ the “both 
edges ” system, 
although the 
other two sys¬ 
tems have theo¬ 
retical advan¬ 
tages where low 
distortion is es¬ 
sential. 
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Fig. I 


“audio” frequency amplification, it was 
still regarded as being of little use where 
waveform accuracy was required. It 
would seem that the first serious attempt 
to apply the principle to what might be 
called “hi-fi” audio was made quite 
recently, in an article by D. R. Birt in 
the February, 1963, issue of the journal 
Wireless World entitled “Modulated 
Pulse AF Amplifiers.” 

Although this article aroused consider- 


m 


a signal/noise ratio of better than 70dB 
and an efficiency of 95 per cent. 

But more of this later . . . 

Over the last year or two there have 
been quite a few articles published in 
overseas journals: for example, in April, 
1965, G. F. Turnbull and J. M. Towns¬ 
end of Manchester University published 
an article in Wireless World describing a 
“Feedback Pulse Width Modulated 
Audio Amplifier.” In the July, August 
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id September, 1965, issues of Hi-Fi 
ews writers L. N. Hulley and K. 
ickson published a series of three 
tides headed simply “PWM Ampli- 
srs.” 

For those keen to do so, these articles 
in be read with profit. 

As the name implies, PWM uses as 
carrier signal a train of pulses; usually 
ese have a repetition frequency of 50- 
)0KC, and in the absence of the modu- 
ting information (or when the ampli- 
de of this information is instanta- 
iously at zero) the pulse-width-to- 


The triangular output waveform of the 
integrator is then added to the audio 
input signal, usually in a simple resistive 
mixing circuit. This produces a com¬ 
posite signal in which the supersonic 
triangular wave is virtually “wobbled” 
up and down by the audio signal. 

To convert this composite signal into 
the required width-modulated pulses it 
may be treated in alternative ways; both 
effectively “scan” the central portion of 
the wobbled triangular wave as shown in 
figure 3. 

The cheaper way is to use a biased- 



Rg. 2 


Where transistors are concerned this is 
a big point, as in general transistors are 
somewhat better suited to switching than 
they are to linear amplification. 

After power amplification has occurred 
the final step is recovery of the original 
audio information — i.e., demodulation. 
Basically, this is done by low-pass fil¬ 
tering, relying on the fact noted earlier 
that the average value of the PWM 
signal varies in synchronism with the en¬ 
coded audio information. By filtering 
out the “pulse” components in the PWM 
signal, this average energy of the signal 
is left — and if all is according to plan, 
this will be an amplified replica of the 
original audio input. 

In the cheaper PWM amplifiers, most 
of this low-pass filtering is left to the 
speaker itself. The theory here is that the 
speaker cone is incapable of moving at 
the supersonic rate, but will simply 
follow the variations in average value; 
its mechanical and electrical parameters 
constitute the required low-pass filter. 

This involves a number of com¬ 
promises and problems, however, as 
will be discussed shortly. Hence the 
more “serious” designs employ a separate 
electrical filter to perform at least a 
major part of the filtering. This is in 
fact a necessity where it is intended to 
apply audio negative feedback, as shown 


ulse-spacing or “mark-space” ratio of 
le pulses is unity. As shown in figure 
, this means that under zero-modula- 
on conditions the carrier is virtually a 
quare wave. 

The modulating information, compris- 
lg the audio signals to be amplified, is 
rranged so that its amplitude variations 
ontrol the width of the carrier pulses, 
n other words, the mark-space ratio of 
he supersonic carrier is made to vary 
bove and below its basic value of unity, 
i synchronism with the audio signals. 

As may be seen this can actually be 
one in one of three ways. The audio 
an be used to vary the position of the 
>ulse trailing edges, the pulse leading 
dges or both edges at once. All three 
iroduce a somewhat similar result, 
tamely a signal of constant amplitude 
vhose average value varies in synchro- 
tism with the audio modulation. This 
ollows because during the positive half- 
ycles of audio the average value of the 
rnlses becomes positive, while during the 
legative half-cycles the average value 
>ecomes negative. 

Of the three ways of achieving PWM 
he “both edges” system is the most 
popular, usually being the easiest to 
achieve with practical circuits. For this 
eason the following brief description 
vill deal only with a “both edges” PWM 
amplifier. However, amplifiers using the 
other two methods are, in general, 
somewhat similar. 

Figure 2 shows the basic arrangement 
used by the majority of PWM amplifiers, 
and can be used to illustrate most of the 
principles involved. 

The supersonic carrier signal is gen¬ 
erated in square-wave form, usually by 
a multivibrator circuit running at 50- 
100KC. The output from this generator 
is then fed to an integrator, which 
ideally changes the square waves into 
an accurate triangular wave. In most 
cases the integration is performed by a 
feedback or Miller circuit, in order to 
achieve reasonable linearity. (With lead¬ 
ing or traiiing-edge PWM, the square 
wave is converted not into a triangular 
wave, but into a sawtooth.) 
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-WOBBLED" TRIANGULAR WAVE¬ 


SCANNING BAND- 


Above, the block 
diagram of a 
typical “both 
edges” PWM 
audio amplifier , 
showing ideal 
waveforms . At 
right: how the 
wobbled triangu¬ 
lar wave is scan - 
ed to produce the 
PWM signal. 



RESULTANT PWM SIGNAL 
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diode or transistor clipper circuit. How¬ 
ever, as this retains at least a vestige of 
the sloping edges of the triangular wave 
(shown dashed) it is preferable to adopt 
the other method, wherein a level-sensi¬ 
tive switch such as a Schmitt trigger is 
used to produce a more accurate rectan¬ 
gular equivalent of the scanned seg¬ 
ments. 

Incidentally, when drawing the dia¬ 
gram of figure 3 our draughtsman drew 
the attention of the author to the fact 
that for completely distortionless modu¬ 
lation with clipper-type scanning and 
“both edges” PWM, the “scanning slit” 
would have to be infinitely narrow. Un¬ 
less the “slit” is infinitely narrow there 
will be unequal average modulation for 
positive and negative audio half waves, 
giving second-harmonic distortion. How¬ 
ever, we will have a closer look at dis¬ 
tortion a little later on . . . 

The first theoretical advantage of 
PWM should now become clear. Be¬ 
cause the width-modulated pulses ap¬ 
pearing at the output of the clipper or 
level-sensitive switch are only two¬ 
valued, linear circuits are not required 
for power amplification; simple “on-off” 
power switching circuitry may be used. 


Fig. 3 


dashed in figure 2. And audio negative 
feedback is virtually essential in practice, 
if reasonable quality is to be achieved. 

It should be noted that the type of 
PWM shown in figure 2 is normally cal¬ 
led an “open-loop” amplifier — even if 
it is fitted with conventional audio 
negative feedback as mentioned above. 
The term “open-loop” is used to distin¬ 
guish this type from a less common 
variety of PWM amplifier, in which the 
supersonic carrier is generated by the 
switching circuitry itself by means of an 
additional overall feedback loop. Such 
“closed-loop” PWM amplifiers tend to 
be smaller and less costly, but tend to 
be considerably more difficult to stabi¬ 
lise. Further details of this type of am¬ 
plifier are to be found in the Turnbull- 
Townsend article mentioned earlier. 

Before examining the claims made for 
and against PWM amplifiers brief men¬ 
tion should be made about measure¬ 
ment difficulties. This matter will be 
discussed further later on in connection 
with the practical tests, but should be 
mentioned here to allow better appreci¬ 
ation of the problems involved. 

Because the output of a PWM am¬ 
plifier has a large supersonic component 
it proves quite difficult to make the usual 
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The heart of the Revox 


Head mounting plate 
with ring core heads 


reN/ox 

HAVE 


One of the first and most important inventions, which helped to advance the art of 
magnetic recording, was the ring core head. It is virtually uneffected by external stray- 
fields. A complicated manufacturing process is involved in making these heads and for 
this reason a simplified form is most often found in amateur tape recorders. In the 
REVOX series we find only genuine ring core heads. The heads are mounted on the head 
plate in the following sequence: Erase-head, Record-head and Playback-head. Two 
versions for either 2-track or 4-track operation are available. 


A LIFETIME'S 

EXPERIENCE 

IN 

TAPE RECORDING 


SOLD AND SERVICED. BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
SYDNEY 2 0233. MELBOURNE 67 9161. BRISBANE 4 1631. ADELAIDE 510111. PERTH 28 3426. LAUNCESTON 2 1804. WELLINGTON. N.Z. 43-191. 
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neasurements of power output, distor- means easily achieved in practice. Al- noticed on a conventional amplifier these 
ion, signal/noise ratio, and even fre- though output stage efficiency can be thus tend to become painfully obvious 
juency response. Without elaborate kept fairly high using HF output transis- with a PWM amplifier. Yet raising the 
liters the supersonic component tends to tors and carefully designed filters, it is carrier frequency demands the use of 
>verload instruments and confuse difficult to obtain practical overall effi- costly HF transistors, 
neasurements. Yet the use of special ciencies in excess of 65 per cent. This A third claim commonly made for 
liters can also give misleading results is very little more than that of a well- PWM amplifiers is that they have an 
iue to abnormal amplifier loading, designed conventional class-B amplifier, extremely low output impedance, result- 
?'valuation of PWM amplifiers is thus Low distortion is perhaps the next ing in excellent transient response from 
ar from simple. most common claim made about PWM the loudspeaker. I.e., that the amplifiers 

Let us now examine the various claims amplifiers. This is usually based on the have an extremely high “damping 

nade for and against these amplifiers. idea that the amplification is not depen- factor.” 

Perhaps the most common is that they dent upon the linearity of the transfer At first appearance this seems a valid 
ire highly efficient; for example, Sin- characteristic of the driver and output claim, as the output transistors spend 

;lair claim efficiencies in excess of 95 per transistors. half their time in the saturated state, 

:ent. This claim is made both in terms This is approximately true — as far where they represent a very low impe- 
)f lower current drain for a given out- as it goes. However it is in fact only dance; and with a push-pull output stage 
jut power, and also along the lines that half the story because, while the linearity this suggests that the loudspeaker will 
or a given power output a PWM am- of the amplifier is not to a first approxi- always “look” back into at least one 
)lifier will be smaller and cheaper than mation influenced by linearity of saturated transistor. 
i conventional type — because it sup- the amplifier transistors (which simply But as before there is a catch: as 
josedly can employ smaller output function as switches) it certainly IS soon as as the low-pass filter is connected 
transistors and does not require elaborate influenced by the linearity of the trU between the transistors and 4 the speaker 
leat-sinks. 

Theoretically, this claim . | 

easily justified. Whereas in a normal fact, a direct function of this wave form. 


angular wave used in the modulation this argument no longer holds. In prin¬ 
ts fairly process. The amplifier linearity is. in ciple, the filter isolates the speaker 

_„ ~ 1 r. .: At.* ....... r r. .1 


linear amplifier the power transistors are 
the main source of power loss — as 
heat dissipation — in a PWM circuit 
these components theoretically spend all 
their time alternately in two low-dissi¬ 
pation states: they are either saturated 
(“bottomed”) or cut off. Thus out¬ 
put stage efficiency should be very high, 
minimising battery drain for a given 
order of power output and allowing the 
use of small transistors without elaborate 
heat-sinks, as claimed. 

In practice, however, extremely high 
efficiencies are hard to achieve. The 
first problem is that practical transistors 
are not able to switch from “on” to “off” 
(or vice-versa) in zero time. They require 
a definite switching time, and during 
the actual switching they dissipate power. 

The longer the switching time the 
lower the actual efficiency of the output 
stage. And note that switching time is 
also a function of the driving waveform 
—a non-rectangular waveform will in¬ 
crease switching time, hence the desir¬ 
ability of using a level-sensitive switch 
instead of a simple clipper circuit. 


„_ _ from the transistors, transforming the 

And in practice it is just as hard to latter into an effective audio generator of 



The manufacturer of this “X-20 ” amplifier , Sinclair Radionics Ltd ., of 
Cambridge , England , claims it to be the “most advanced hi-fi amplifier 
in the world.” As part of the preparation for this article the author 
tested three sample X-20 units , with results as described. 


m , . . generate a linear triangular wave as it somewhat indeterminate source lmped- 

In general, if efficiency is to be j s t0 ac hieve linear amplification; PWM ance. Just what the audio output lmped- 
markedly better than conventional am- s j mp i y substitutes one linearity problem ance of the amplifier will be will de- 
plifiers it proves necessary to employ f or ano ther. With transistors the prob- pend upon the filter, the output transis- 
fairly costly high-frequency transistors— lem 0 f producing a linear triangular wave tors, the switching waveform and so on. 
and not just in the output stage. at 50-100KC is, if anything, harder The three claims discussed so far rep- 

This of course tends to nullify the than ac hieving linear audio amplifi- resent the main advantages claimed of 
claim of economy; although it may be cat j on PWM amplifiers; and as we have seen all 

noted that manufacturers usually try to mentioned earlier there is a three aTe rather hard *o substantiate in 

suggest the use of HF transistors is a ^ diffion in the Practice. However the “knockers” of 

“bonus” employed to ensure exceptional H° t a!JnhJ o »» S0 O r r ocess used to derive the PWM 8° further than this, and point 
frequency response. In fact, the connec- V n .* P f th wo fcbled triangu- out that has definite disadvantages 

tion between the frequency response of LV ™ " gn SL™“ * l CO nd-harmonteX <!•*« a P art from simply failing to realise 
the transistors and that of the resultant j a wave.For zero second-harmomc^ ^ the0 K retieal potent f al . 

PWM amplifier is a second-order one. pwv? .he scannina slit (govern- The most common of these claims is 

Along with the problem with the out- ^ges PWM the scanning slit (govern ^ pWM an)plifiers producc audio and 

isistors themselves there is a fL.ft An .hTu RF interference due to radiation.. This 


ing to waste power as heat and radiation PWMi ^thp other two ' n the associated wiring — including the 

losses, but they also tend to influence *“** , h ..referable from the leads to the speakers . . . 

the switching speed of the output transis- Q f v | ew ^itfortlon. PWM amplifiers proponents meet this 

tors by presenting the latter with a re- urther complication with regard to situation by suggesting that the ampli- 

active load component. distortion is that as with all practical fier be well shielded (though sometimes 

A further practical problem with PWM modulatjon pr0C e SSes pwM produces on the grounds that the amplifiers are 

4 sa-itt trr.-safnass 

S'T. to6 ' , " odl '"' :|££, p £3,! 0 ^kS“ e .” of 

SS5'“ 35S.- teTOTtafflm Unless the snpe.sonle e.rrlet I. raise. Emnhjsi.in, the orte, of this problem 
Sn the drain of this section of the to about 100KC it is very difficult to even PWM supporters seem to be at 
amplifier can add quite appreciably to prevent these heterodynes becoming something of a Toss w j’® re ra< * l0 ,ulf t n * r * 
thS? of the output stage. audible — particularly on momentary are concerned It would appear that no 

In short, high efficiency is by no overload peaks. Although normally un- amount of shielding proves sufficient to 
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For the best reproduction of L.P. 
monaural recordings. Provides ex* 
treme linearity and freedom of dis¬ 
tortion. The stylus assembly is held in 
a durable elastomer composition, 
which provide high needle compli¬ 
ance. Vertical compliance at the 
needle tip is excellent. Because of 
these factors needle talk is practically 
non existent. I mil diamond stylus. 
Output 20 millivolts, tracking force 3 
to 6 grams, £ 19/10/. 


RUGGED AND 
RESPONSIVE 


MODEL M44-C 


An exceptionally rugged cartridge 
that tracks at forces up to 5 grams, 
ideal for older model, heavier track¬ 
ing turntables, or where children or 
guests have access to your system. 
Retractile stylus prevents record 
damage. 15 deg. tracking for mini¬ 
mal IM and Harmonic distortion, 
truly musical sound. Only £11/15/. 


Provides features and quality un¬ 
attainable in ANY other tone arm. 
Made by British craftsmen to 
singularly close tolerances and stand¬ 
ards. Utterly accurate adiustments for 
every critical factor relating to per¬ 
fect tracking ... it realises the full 
potential of the cartridge and record. 
Model 3012 for I6in records, £41/10/ 
(less shell). Model 3009 for I2in 
records £38/12/ (less shell). 


/" ^z^Perfection results from 

*0CHOICE...NOT CHANCE 


Since no single phono cartridge can be all things to all people, 
we earnestly recommend that you employ these individual 
criteria in selecting your personal cartridge from the broad 
Shure Stereo Dynetic group: 

YOUR EAR: First and foremost, listen. There are subtle dif¬ 
ferences in tonality that beggar description and are quite 
unrelated to "bare" specifications—yet add immeasurably 
to your personal listening pleasure. 

YOUR EQUIPMENT: Consider first your tone arm's range of 


tracking forces. Too, keep in mind that the cartridge ordinaril' 
represents the smallest monetary investment in the system, ye 
the ultimate sound delivered depends first on the signal re 
produced by the cartridge . . . "skimping" here downgrade 
your entire system. 

YOUR EXCHEQUER: Shure cartridges cover the entire eco 
nomic spectrum. And they are ALL Shure in quality, all Shun 
in performance. Even the least costly has received copiou. 
critical acclaim. 


ECONOMICAL 

TREND-SETTER 


M44 SERIES 

Premium quality at a modest price. 
15 deg. tracking angle conforms to 
standard adopted by major record 
companies. Remarkably low IM and 
Harmonic distortion . . . excellent 
channel separation, providing super¬ 
lative stereo effect. Scratch-proof 
retractile stylus. M44-5 with .0005in 
stylus for ^ to 11 gram tracking. 
Only £ 14/5/. M44-7 for l*/ 2 to 3 
grams, .0C07in stylus. Only £ 13. 
M44G £13. 


$26.00 


ALL THE MOST 
WANTED FEATURES 


M55E 

15 deg. TRACKING, ELLIPTICAL 
STYLUS 

Professional performance at a modest 
price. Compares favourably to the 
incomparable Shure V-15, except that 
it is produced under standard Shure 
quality control and manufacturing 
techniques. Remarkable freedom from 
IM, Harmonic and tracing distortion. 
Will definitely and audibly improve 
the sound of monaural as well as 
stereo records. A special value at 
£24/9/. Upgrade M44 cartridge (if 
you can track at PA grams or less) 
with N55E stylus. £14. 


$28.00 


'THE BEST PICK-UP 
ARM IN THE WORLD" 


FOR L.P. RECORDS 


from $37.20 


THE ULTIMATE! 


For the purist who wants the very 
best, regardless of price. Reduces 
tracing (pinch effect), IM and Har¬ 
monic distortion to unprecedented 
lows. 15 deg. tracking. Scratch-proof, 
too. Produced under famed Shure 
Master Quality Control Program . . . 
literally hand-made and individually 
tested. In a class by itself for mono 
as well as stereo discs. For manual 
or automatic turntables tracking af 
Yi to I Vt grams. £44/8/6. 

from $ 88.86 


HURE 



f^® 


High Fidelity Phono Cartridges . . . World Standard Wherever Sound Quality is Paramount 


AUDIO ENGINEERS PTY. LTD., National Distributors for Shure Bros. 

342 Kent Street, Sydney. 296731. 60 Berwick Street, The Valley, Brisbane. 51-5535. 
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Four representative oscillograms taken from one of the sample X-20 amplifiers tested by the 
author. At upper left is the output from the pulse generator (approx. 66KC); upper right shows 
this signal after integration and prior to mixing with the audio input. At lower left is the PWM 
signal at the output of the power switching stage , prior to filtering and with zero audio modulation; 
lower right is the same signal with a moderate degree of audio modulation . 


svent trouble where it is desired to con- 
ct a tuner to a PWM amplifier in con¬ 
ational fashion; only elaborate earthing 
d bypassing techniques can rescue the 
uation, and then not in an entirely 
:isfactory fashion. This is not hard to 
iderstand when one realises that a 
KC square-wave has harmonic com- 
nents to at least 500KC. 

A further claim with regard to the 
iiation from PWM amplifiers is that 
ey tend to mutually interfere when two 
e connected together for stereo 
production. 

Another of the criticisms made of 
VM amplifiers is that they have mark- 
tendencies towards thermal runaway, 
itics point out that the leakage cur- 
nt of transistors rises markedly when 
ey are operated above their upper 
rrner frequency (the frequency at which 
e current gain has fallen by 3dB), and 
at this causes heat rise. If there are 
> heat-sinks used, or these are insuf- 
:ient, thermal runaway can occur very 
pidly in view of the high-frequency 
tergy available. 

In fact, quite large heat-sinks appear 
be required for satisfactory thermal 
ability in PWM amplifiers. Part of 
ie problem appears to be that loud- 
>eakers differ considerably in their effec- 
ve impedance at the supersonic carrier 
equency, some speakers causing quite 
!gh voltages to be reflected back to the 
Jtput transistors. 

As a general rule it proves very de- 
rable not only to employ heat-sinks, 
ut also to use in the output stage the 
lore costly silicon power transistors in 
lace of the common germanium type. 

A further criticism made of PWM 
mplifiers is that there is a strong risk 
f speaker damage due to the consider- 
ble level of supersonic carrier applied 
) the voice coil. Although the impe- 
ance of typical voice-coils tends to be 
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rather high at 50-100KC, resulting in 
only slight current flow, there would cer¬ 
tainly seem to me to be a possibility that, 
with some speakers, the current flow may 
be sufficient to cause overheating and 
perhaps burnout. 

Allied with this is the matter of main¬ 
taining a unity mark/space ratio under 
quiescent conditions. Any unbalance 
moves the voice coil away from centre, 
greatly increasing the risk of second har¬ 
monic distortion. 

From the foregoing it is difficult to 
allow oneself to become very enthusiastic 
about PWM amplifiers. Certainly it 
seems unlikely that they will supersede 
conventional amplifiers — at least in the 
foreseeable future. In fact, the author 
finds it hard not to agree with writers 
Hulley and Jackson, when they conclude 
thus: 

“At present the only places where a 
future can be envisaged is in PA systems 
where high output power without low 
distortion—permitting a low switching 
frequency — is required, and recourse 
to expensive silicon transistors can be 
justified. Also, perhaps, in instances 
like tape recording where the generation 
of oscillations is required as an auxiliary 
function. Though in the future good 
transistors may become quite cheap, with 
the semi-conductors and techniques that 
are at present available linear amplifiers 
can be built which are more stable, both 
thermally and electrically, use less com¬ 
ponents and give a better performauce 
than PWM types.” 

Incidentally it should be noted that 
Hulley and Jackson are far from open 
to the charge of prejudgment or theor¬ 
etical partisanship. On the contrary; 
the above quoted conclusion is reached 
only after a thoughful and open-minded 
discussion of both theoretical and practi¬ 
cal design problems. And in fact the 
very article from which the quotation 


comes gives details of two quite practi¬ 
cal PWM amplifier designs which were 
built up as part of their investigations. 

To conclude this discussion, as men¬ 
tioned earlier, mention must be made of 
tests which the author was recently able 
to carry out on some sample PWM 
amplifiers. The amplifiers were in fact 
Sinclair X-20 units sent to our laboratory 
for evaluation. 

In all, three of the units were re¬ 
ceived and examined; the second and 
third samples being supplied by the local 
agents when it appeared that the first 
unit was faulty. However, from the per¬ 
formance of the second and third units 
received it may be doubted that the first 
had a specific fault. 

Before discussing the performance of 
these units a few general matters should 
perhaps be mentioned as being apropos. 
The first is in connection with the meas¬ 
uring problem outlined earlier. 

Apart from using a CRO to observe 
waveforms at various points in the cir¬ 
cuit (see oscillograms), we found it quite 
pointless to connect measuring instru¬ 
ments to the units. There is so much 
supersonic signal around that the read¬ 
ings obtained have no meaning; in any 
case, the circuitry is quite sensitive to 
external loading. 

In an effort to evolve a satisfactory 
method of measuring electrical power 
output and frequency response, we con¬ 
sidered the use of an additional sharp- 
cutoff low-pass filter. However, the 
idea was dropped as there would be dif¬ 
ficulty in ensuring the correct reflected 
load on the amplifier; apart from this 
the external filter would waste power. 

The final procedure we adopted was 
to our mind the fairest and most practi¬ 
cal: we simply fed the amplifiers into a 
speaker and compared them, aurally and 
with a microphone monitor system, with 
a conventional amplifier fed into an 
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ELECTRONIC 

KITSETS 


DEVELOPMENTS PTY. LIB. 


BUILD IT YOURSELF SAVE £££s 


34 Standard 

35 Transistor 

36 Transistor 


100W 

10W 

30W 


amplifiers 

GUITAR 

1 Golden Series, 12 Watt. 

2 Std. Series, 20 Watt. 

3 Std. Series, 10 Watt. 

4 Std. Series, 25 Watt. 

5 Std. Series, 35 Watt. 

6 Std. Scries, 50 Watt. 

7 Paymaster 102. 
ft Playmaster 103. 


HI-FI MONAURAL 

9 Hi-Fi 

3 

10 Mullard 

3-3 

It Mullard 

5-10 

12 Mullard 

5-20 

HI«FI STEREO 

13 Basic 

2 

14 Mullard 

2-2 

15 Mullard 

3-3 

16 Mullard 

10-10 

17 Philips Twin valve 

10 

18 Playmaster Twin 

10 

19 Playmaster Twin 

17 

20 Playmaster Unit 

1 

21 Playmaster Unit 

2 

22 Playmaster Unit 

3 

23 Playmaster Unit 

4 

24 Playmaster 

101 

25 Playmaster 

105 

26 Transistor 

1W 

27 Transistor 

2W 

28 Transistor 

5W 

29 Transistor 

low 

P/A UNITS 

30 Standard 

low 

31 Standard 

25W 

32 Standard 

35W 

33 Standard 

50W 


TAPE UNITS 

3ft P/ml 10 

39 Stereo 

40 Stereo Adapter. 

41 Stereo Phone Amp. 

PREAMPLIFIERS 

42 Transistor Mono 

43 Transistor Stereo 

CONTROL UNITS 

44 Playmaster No. 8 

45 Playmaster No. 9 

46 Playmaster No. 10 

47 Playmaster No. 104 
4ft 4-Channel Mixer 


49 Philips Magnetic 3V 

50 Milliard 2V 

51 Milliard 3V 

52 Transistor Mono 

53 Transistor Stereo 

CONVERTERS 

54 S/W Batt. 1 

55 S/W Batt. 2 

56 S/W A.C. 1 

57 S/W A.C. 2 

58 All Wave A.C. 2 


59 Transistor 2 Band 

60 50 MC/S 

61 144 MC/S 

62 50-144 MC/S 

X’Tal Locked 

63 D.C.-D.C. 40W 

64 D.C.-D.C. 60W 

65 D.C.-AC. 40W 


INSTRUMENTS 

66 3in C.R O. 

67 5in Wide Range C.R.O. 

6ft Wide Band C.R.O. 

Preamplifier 

69 R/C Bridge 

70 V.T.V.M. 

71 Electronic Stethoscope 

72 Sweep Generator 

73 Sweep Marker 

Generator 

74 Pattern Generator 

75 Diode Noise 
Generator 

76 G.D.O. Adapter 

77 Standard Audio 
Oscillator 

78 1962 Wide Range 
Audio Oscillator 

79 Transistor Wave 
Meter 

80 Transistor Signal 
Tracer 

81 Transistor Pattern 
Generator 

82 Transistor Tester 

83 Valve and Transistor 
Tester 

84 Millivoltmeter . 

85 Distortion, Noise and 
Millivoltmeter 

86 Mullard Tachometer 
•7 “R” Decade Box 

88 “C* Decade Box 

89 Electronic C.R.C. Switch 

90 Geiger Counter 


RECEIVERS 

91 DXERS (Batt.) 1 

92 DXERS (Batt.) 2 

93 DXERS A.C. 2 

94 DXERS A.C. 3 

95 DXERS 3 Band 3 

96 Little General 1961 

97 Interstate 3 

98 1962 Stereogram 

99 Fremodyne 4 

100 Amateur RX 

101 Transistor 1 

102 Transistor 2 

103 Transistor J 

104 Transistor 4 

105 Transistor 

106 Transistor (R.F.) 

107 Transistor • 

108 Transistor 3 Band 8 

TRANSMITTERS 

109 V.F.O. 1962 

110 Remote V.F.O. 1963 

111 144 MC/S A.M. TX 

112 144 MC/S S.S.B. TX 

113 1962 S.S.B. TX 

114 144 MC/S Linear 
Final 

MISCELLANEOUS 

115 Light Beam Relay 

116 Flasher Unit 

117 Regulated 9V D.C. 

Supply 

118 Universal Battery 
Charger 

119 Intercomm. Unit 

120 Metronome Unit 
i 121 TV Hearing Aid 

! 122 Porta Player 


If you cannot too your project fitted—write for a quote, we have many other unlit available or in development. 


METERS 


METERS 


METERS 


All types... all sizes... all ratings... BUT with a single common factor — TOP QUALITY AND LOW COST 
CHECK THE VALUE FOR BAR6AIN BUYING - (all motors moot BSI standard) 


Meter Size 

Movement 

♦Price 

i r 

x 11* 

50 Microampere. 

$5.25 

>* 

M 

100 Microampere. 

$4.45 


99 

500 Microampere. 

$3.40 

w 

99 

50-0-50 Microampere. 

$4.25 

99 

99 

100-0-100 Milliampere. 

$3.95 

99 

99 

0-1 Milliampere to 0-500 Milliampere 

$3.25 

99 

99 

V.U. Meter . 

$5.25 

99 

99 

“S” Meter... 

$4.75 

31" 

3” 

50 Microampere. 

$8.60 

99 

99 

100 Microampere. 

$7.00 

99 

99 

500 Microampere. 

$5.50 

99 

99 

50-0-50 Microampere. 

$7.00 

99 

99 

100-0-100 Microampere. 

$6.20 

99 

99 

0-1 Milliampere to 0-500 . 

$4.75 

31" 

x 3” 

V.U. Meter. 

$8.25 


Meter Size Movement * Price 

41” x 4k” 50 Microampere ... $9.60 

* 99 100 Microampere. $7.85 

M 99 500 Microampere. $6.20 

* * 50-0-50 Microampere. $7.85 

” " 100-0-100 Microampere. $7.00 

” " 0-1 Milliampere to 0-500 Milliampere $5.75 

" * V.U. Meter. $9.85 

Horizontal Reading Meters 
Scale x 1” 

0-50 Microampere.. , . $9.85 

0-100 Microampere. $8.95 

0-500 Microampere .. $8.30 

0-1 Milliampere to 0-500 Milliampere $7.50 

Stereo Balance. $7.75 

‘PLUS 12% S/TAX 


Many other types including ammeters, voltmeters, battery and tune meters, round, square, rectangular and hori¬ 
zontal readings. Write for further particulars. 


Loudspeakers 
High Fidelity 


FANE 


UNSURPASSED FOR POWER HANDLING - FROM 20 TO 60 WATTS - R.M.S. 


Reproducers 
High Wattage 

LEAD-RHYTHM AND BASS GUITAR TYPES 


Also Electronic Organ Units High Fidelity Types—Freq. Response 30CPS-15Kcs — Write for Specifications and Prices. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63 3596 232 FUNDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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entical speaker. Among other things 
is allowed reasonably accurate estima- 
>n of output power and distortion. 
The second matter which may be 
entioned is in connection with the lit- 
ature accompanying the amplifiers. 
iis consists both of material from the 
anufacturer and supplementary data 
om the Australian agents. 

As overseas advertising had led us to 
pect, the manufacturer’s little booklet 
is glowing in its claims. However, 
e circuit diagram given revealed that 
e design could hardly be regarded as 
ghly ambitious. Diode clipping is used 
convert the wobbled “triangular” 
ave (the oscillogram explains the in- 
rted commas), rather than the more 
eferable regenerative level-detector 
*cuit; the “low-pass filter” is simply a 
lall RF choke; and there is no attempt 
audio negative feedback, despite the 
>vious shortcomings of the triangular 
iveform. 

There is an interesting statement on 
tge 9 of the booklet: “Magnetic pick¬ 
’s may be connected directly to the in- 
it, between terminals 2 and 6. No 
lualisation will normally be necessary, 
most magnetic pickups are self- 
lualising when fed into a low impe- 
tncc.” 

In fact, most hi-fi equipment designers 
•pear to think otherwise as evidenced 
/ their additional efforts to achieve 
oper RIAA compensation. 

Another statement, on the last page, 
ggests the desirability of shielding: 
he X-20 is very sensitive and can 
sily pick up and amplify mains hum 
id radio signals unless the proper pre- 
utions are taken to avoid such inter- 
rence. It is advisable to mount the 
nplifier in a metal box . . 

The literature accompanying the manu- 
cturer’s booklet makes another inter- 
ting statement: “Amplifier must not be 
ed into highly inductive or capacitive 
ad, i.e., crossover network. As serious 
stortion occurs.” (To the best of my 
lowledge, a well-designed and properly 
rminated crossover network presents 
> the amplifier a load closer to a pure 
distance than the majority of single 
eakers . . .) 

In addition the most recent-looking of 
e accompanying sheets gives setting-up 
formation not mentioned in the book- 
t, together with a warning that the 
ipply voltage should not exceed 33 volts 
inreaulated” or 28 volts “regulated.” 
'he booklet quotes values of up to 45V 
iregulated and 40V unregulated for 15- 
im loads, and gives no hint of the de- 
*ee of regulation which would serve as 
criterion.) 

To mention the third general matter 
riefly: the following “average” results 
ere obtained with slight deviations from 
tl three amplifiers. They were taken 
ith a single speaker connected to the 
utput in each case, with power supplied 
om an unregulated 32V supply (just to 
e safel). The supplementary setting- 
p procedure was carried out as per in¬ 
ductions. Our results are as follows: 
POWER OUTPUT (sine wave): Using 
le comparision technique mentioned, 
lost staff members recruited as listeners 
ated the “undistorted” power output on 
KC sine wave as not much greater than 
bout 0.5W RMS. There is a certain 
mount of uncertainty here, as even at 
.5W there was audible distortion with 
11 three units. One might be able to get 
fie claimed 12W output, but the general 
onsensus of opinion was that the dis- 
ortion at this level would be quite high. 
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FREQUENCY RESPONSE: This 
seems fairly reasonable, although most 
listeners were agreed that the bass end 
sounded nothing like the claimed -ldB 
at 20cps. The treble end proved quite 
fascinating, in that a slow frequency glide 
revealed a number of quite audible 
heterodynes, as happens in some tape re¬ 
corders where bias and signal overtones 
interact. 

DISTORTION (sine-wave): As men¬ 
tioned above, audible distortion was 
present in all units at 0.5W output — 
and it is generally held that distortion 
must be about 2-3 per cent to become 
audible. As output rose above 0.5W 
the distortion was heard both to increase 
and to change in quality in a rather 
strange fashion. One can only guess at 
the effective audio output waveform. 

MUSIC TEST: Connecting a high- 
quality magnetic pickup of popular make 
to the suggested terminals produced sur¬ 
prisingly reasonable reproduction; al¬ 
though some listeners found the sound 
“harsh” and felt they could hear a type 
of modulation noise. (I am one of this 
group, and I would deny that auto-sug¬ 
gestion was the sole cause.) All con¬ 
cerned found it surprising that the re¬ 
production sounds as good as it does, 
however. Despite the manufacturer’s 
claim to the contrary, magnetic pickup 
self-equalisation was obvious in its ab¬ 
sence—as might be expected. 

Perhaps a partial explanation of the 
apparent conflict between the sine-wave 
and music tests is that the system dis¬ 
tortion may be largely composed of 
even-order harmonics. While quite ob¬ 
vious on sine-wave, these would tend to 
harmonise with program material to be¬ 
come largely unnoticed. 


HETERODYNES: As mentioned 

above, these were quite in evidence 
above about 7-8KC. A slow frequency 
glide revealed them as a series of pro¬ 
gramless “radio stations” scattered over 
the upper audio spectrum. No attempt 
was made to operate two units together 
stereo-fashion to test for mutual inter¬ 
ference as this would have overloaded 
the power supply being used. 

DAMPING FACTOR: Under the cir¬ 
cumstances, there seemed to be little 
point in measuring this. 

RADIATION: Tests with a portable 
radio showed that there was appreciable 
radiation from the amplifiers themselves, 
speaker lines, speakers, and the mains 
wiring nearby. We were not able con¬ 
veniently to connect a tuner to the 
amplifier to ascertain the problems 
which this might involve. The portable 
radio showed harmonics right to the top 
of the broadcast band. 

Incidentally, in common with a 
certain number of conventional trans¬ 
istor amplifiers, the X-20 has input and 
output “earths” which differ in DC 
potential and must not be connected to¬ 
gether. This will tend to complicate any 
shielding arrangements adopted to re¬ 
duce radiation. 

NOISE: Electrical S/N measurements 
were not attempted. However listening 
tests showed the noise level to be fairly 
high. 

There you have it, then. The essential 
facts about PWM amplifiers, and a frank 
report of our experience with samples 
of the well-known Sinclair units. I have 
tried to be as objective and as fair as 
possible. Readers should draw their 
own conclusions, B 


Ski 


OUTSTANDING 
RECORDER DEVELOPMENT 
OF 1966 



|| 1 | 


MODEL 555 Featuring 27 transistors, 6 watts x 2 output, 20-22Kc 
frequency reponse, sound on sound, sound with sound, P.A. switch 
(motor shutoff), equalisation switch for 3J” and 7±’\ professional 8 
slot motor, specially designed backloaded speaker system—this unit 
weighs only 251bs complete. $375 plus mikes. $45 per pair. 

Other ouitianding OKI recorder*: 

Model 333—stereo-—$350 complete. 

Model 300—stereo—$275 complete. 

Model 222—4 track mono—$225 complete. 

Model 111—2 track mono—$165 complete 
Model 300D—stereo deck—$225 plus mikes. 

Dhtributed by: 

RALMAR AGENCIES PTY. LTD. 

89 YORK STREET, SYDNEY. PHONE: 29-4037 

Available through franchited dealer* only 
NOTt: franchise* in tome area* ttill available . 
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Classical 



reviews 


By JULIAN RUSSELL 


Magnificent Berlioz “Requiem” 


close to perfection as any other r 
corded performance I have so far hear 
His orchestra plays splendidly throug 
out The soloist, Cesare Valetti, sin 
lyrically, at the same time displayn 
an impressive appreciation of liturgic 
drama. And the purity of his dictu 
should be noted by any student • 
or teacher — of singing. 

The chorus is not always so cor 
pletely successful. True they sing e 
pressively most of the time, especial 
in the quieter reaches of the score, ai 
their entrances are always cleanly mad 
But there are moments when their into 
ation becomes momentarily uncertai 
and the sopranos especially show ho 
difficult it is for any but French singe 


BERLIOZ _ Requiem. Philadelphia sity that the crash of four tamtams and t 0 maintain the long line of a Berlif 

Orchestra, Temple University Choirs 10 pairs of cymbals that mark its climax i e g a to. 

and Cesare Valetti (tenor) con- can add nothing more to the physical But such was my flight and tot 

ducted by Eugene Ormandy. CBS effect. Indeed, I am not sure that they j nvo i vemen t in the performance offer* 

Stereo (two discs). S2BR2200I7. are even there. here that I feel ungracious to mentic 

When Berlioz’ Requiem was first per- thr ®* h ^ * 1 ^ w^k^hequalhy ? ven this ?? a11 shortcoming. It gives yo» 

sns Fotuvs.'S re i 

ist.ry. of the Interior which had com- ™° us eSTd^by"ormandy 'n the* aesthetic merits never swamped by me. 
missioned the work. He had to make do c( f mbination is beyond praise . A nd I 

with 450, which included a large orches- am nQt se i ect j ng j us t the more fully 

tra, four brass bands, 16 timpani and a score(i parts 0 f t ^ e work for this praise, 
vast chorus. The^ performance ^ ^ s g The more deIicate passages receive the 


, r c. t ni . t„ me mure ucut<uc pa&aagca lcvtivt me 

in the Chapel of St. Louis, at the In- same scrupulous attention in a work 
valides, where the composer arranged s mc av,Aupu • - - 


noise making, and, what is perhaps moi 
important still, brings within reach ( 
those unable ever to hear a live pe 
formance of its imperishable beauties, 
means of enjoying them at will. 


valides, wnere tne composer arranged that tempts one to judge its excellence 
his unprecedented forces on either side nn :tc massive effects. Berlioz’ 


i- . * . _ u - on its more massive effects. Berlioz’ 

of the sanctuary with, to Quote jjj* genius foT orchestration was never more 

I a ^ u fra gr ps fniArahlvsenaf evident than in the delicate chords for 
of r f? eS irn^‘i 5 ,iiv‘ hi 8 h flutes and low trombones, quoted 

b j£h nf in every textbook on orchestration that 

Slh InLin J r b nrn 5 'th* 1 have ever read, with nothing between, 

° f the ent e which make the Hostias unique. Here 

orchestra and chorus. they emerge with absolute clarity and 

Just what numbers were actually used sensitivity of balance 
in the recording under review is not ^ work itself is * one of t h e finest 
disclosed by CBS ... A sentence on j n ^ vast literature of liturgical music, 
the box which contains the two discs no bi e without pomposity, reverent with- 


ELGAR — The Dream Of Gerontiu 
Janet Baker (contralto), Richar 
Lewis (tenor), Kim Borg (bass 
combined Halle Choir and Sheffie! 
Philharmonic Chorus and th 
Ambrosian Singers, with the Hail 
Orchestra, conducted by Sir Joh 
Barbirolli. HMV Stereo ASD648/< 


reads: “A thrilling sound spectacular 
magnificently scored for gigantic orches¬ 
tras, four brass ensembles and 250 
voices.” At a guess, about 400 per¬ 
formers must have been under 
Ormandy’s direction when the recording 
was made. 

Now, it must be apparent that the 
actual sound produced by such a body 
as this, spread over a great deal of 
space, can only be approximately re¬ 
produced by two speakers placed from 
6ft to 8ft apart. Yet, despite the mag¬ 
nitude of their problems, CBS’s engi¬ 
neers have still managed to convey some 


out ever being sanctimonious, and mov¬ 
ing in beauty. And it is amazing to 
recall that, such were the terms of Ber¬ 
lioz’ commission, he had to dash it off 
in little more than three months in such 
a fever of inspiration that he had, on 
the side, to devise a method of musical 
shorthand to cope with the rush of ideas 
that inspired him. 

This fact would never be guessed 
when listening to the Requiem. Its 
superb workmanship betrays not the 
slightest evidence of haste. As Cecil 
Gray pointed out in the early 1930s in 


It is now just on 11 years since th 
famous Sargent performance of thi 
fine oratorio was recorded and durin 
that time I have spent many an enjoy 
able hour listening to it. This nev 
reading is fine—I wouldn’t be withou 
it—but it in no way puts its earlie 
rival out of court. Even Sargent’s mos 
vigorous detractors would never thin) 
of denying that he is unquestionably on t 
of the finest oratorio conductors on th 
English scene for many, many years an< 
that he has a special affinity for th< 
music of ElgaT. 

One of the glories to be enjoyed ii 
his now-aging set is in the control h( 


idea of the vastness of the work in 


his “History Of Music”: “Even without exercised on the ensembles, especially ii 


this recording. The sound, in fact, is 
at times quite electrifying in its ampli¬ 
tude and spread. 

An important point to remember is 
that, though Berlioz insisted on such a 
vast force, he exercised wonderful res- 


this knowledge (that the work was com- his handling of the choir’s entrances am 


posed in so short a time), the impression j n his treatment of passages that couli 
(it) makes in performance is that it continue to be deeply reverent withou 
has been conceived and executed in one deteriorating into sanctimoniousness. 

creative SS." "' ‘ . Barbirolli is, of course, no less giftec 

There are many quite enlightened j n way r ^ut the difference in theii 
traint in using all of them together only musicians who regard Berlioz as a great temperaments is deeply scored on then 
rarely in the Requiem. Eight of the orchestra innovator, but little else. While interpretations of ^ hls work * An oppo f 
movements are normally scored. Only admitting his ingenuity in the treatment tunity for comparison comes very earl} 
in the overwhelming Tuba Mirum, the 0 f rhythms, they disparage his value as m the Prelu de. Sargent was conten 
Lachrimosa and the Rex Tremendae a melodist. If ever a composition were move the music along steadily up t< 
does he demand the full volume capable able to rebut such a slander, it is the *. e point ''Yr erc J* ie ^ 01ce s enter. Bar 
of being delivered by his performers. Requiem. It abounds in melodies, some ^ irol . 1 *» 1 on . the ?. th . er hand * breaks it up 

CBS have, in these three movements, meltingly beautiful in theiT small dimen- Parsifal-wise. allots more weight to m 

others uplifting in their nobility. 


provided a magnificent acoustic that 
goes far to reproduce in one’s sitting- 
room the effect sought by Berlioz at 
the original performance. The separa¬ 
tion of ' the four brass bands placed at 
four corners of the orchestra and chorus 
is spectacularly effective. Yet clarity 
has been maintained in even the most 
fully scored passages. In only one 
spot does the illusion fail—in the Dies 
Irae, where the volume of sound has 


sions, _ 

Robert Lawrence, in his notes which 
accompany the set, speaks only the truth 
when he writes: “We have heard enough 
of his (Berlioz’) talent as an orchestra- 
tor. It is time, with the Requiem, to 
rank him among the great composing 
masters.” 

It would be unreasonable to expect, 


cidental small climaxes and might b< 
charged with making it soupd more rhe 
torical. Neither Sargent’s nor Barbirolli’; 
readings lack reverence, and that I thinl 
Barbirolli’s makes a more moving pre 
face to what has to follow is purely ; 
personal preference. 

The Sargent set was amazingly wel 
engineered for its era. But even if th 


in a work of such magnitude, a perform- most recent of techniques had been use< 
ance perfect in every detail. But in its making, I doubt if the string ton« 


already risen to such a pitch of inten- Ormandy, in this recording, comes as of Sargent’s Liverpool Philharmoni 
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lirolli’s. 

Another indubitable point in favour 
»f the new set is the natural sound of 
he Chorus of Demons, which, for 
mce, does not impress as quite so ridi- 
ulous as usual. And to listen to only 
i few bars of this will demonstrate the 
xcellence of the new choir’s diction. 

Richard Lewis was better under Sar- 
;ent than he is here, though even here 
u's performance of a role with which 
te has long been identified is admirable, 
ie is now, of course. 11 years older 
han when he recorded the earlier per- 
ormance, but I do not think his voice 
las deteriorated to the extent that this 
>erformance might imply. A more likely 
-xplanation is the fact that he was suf- 
ering from a cold during the recording 
essions of the new set. And even on 
he strength of this performance, it is 
lifficult to imagine anyone who might 
ing the role with the same passionate 
dentification as Lewis. 

Undoubtedly the finest account of the 
ole of the Guardian Angel I have ever 
leard, either recorded or live, is Janet 
taker’s. Her delivery is unfailingly pure 
n every bar, her phrasing a constant 
lelight, and her diction exemplary. A 
perfect performance of a lovely part. 
Cim Borg is nowhere nearly as success¬ 
ful. He has, of course, a fine bass, but 
iounds anomalously alien in accent and 
nterpretation in this very English work. 

Despite the manifest virtues of the 
Sargent set, I would, if I had to make 
t choice, pick the new one. And that 
lecision would not be based on the more 
ecent engineering of the latter. Sargent’s 
eading is still grandly satisfying. But 
:o me Barbirolli’s is to be preferred, 
:hiefly on account of the richer detail 
evealed in the scoring, the quality of 
he recorded tone of the orchestra, and 
he simple fact that despite differences in 
nterpretation which might be questioned 
low that Sargent’s reading has been 
iccepted as definitive, Barbirolli’s comes 
:loser to the spirit of Cardinal New- 
nan’s text. 


OFFENBACH—Tales of Hoffman (com- 
plete opera). Nicolai Gedda (Hoff¬ 
mann); Gianna d’Angelo (Olympia); 
Elisabeth Schwarzkopf (Giulietta); 
Victoria de los Angeles (Antonia); 
Jean-Christophe Benoit (Nicklausse); 
Nikola Guiselev (Lindorf); George 
London (Coppelius); Ernest Blanc 
(Dapertutto); Michel Senechal (Spal- 
anzani); Jean-Pierre Laffage (Schle- 
mil). Rene Duclos Choir and Paris 
Conservatoire Orchestra conducted 
by Andre Cluytens. H.M.V. Stereo 
SAN154/6. 

Taking it all round, this version is 
disappointingly unrewarding in terms of 
the promise offered by such an all-star 
cast. In the first place, the fact must be 
faced that more often than not non- 
French artists seldom sound altogether 
comfortable in this type of operetta, 
despite the fact that this particular one 
was written by a German, though, of 
course, a German who had, during many 
years residence in Paris, come to be 
more French than the French. 

In the first place there is Elisabeth 
Schwarzkopf, her voice as creamy as 
ever but her style immutably Viennese. 
Her French accent, too, almost carica¬ 
tures the language she is using. While on 
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AMPEX 


1100 SERIES 

STEREOPHONE 
TAPE RECORDER/ 
PLAYER 


The new transistorised 
AMPEX 1100 will deliver 
more performance and more 
features than any other tape 
recorder on the market. It is 
a medium priced recorder and 
an investment in years of fine 
music and enjoyment. 


NOW 

FULLY SOLID STATE 

FEATURES 

Automatic loading, automatic reversing, 3-speed operation, plays in 
both directions, Split level record meters, Interlocked tape controls, 
Ease of operation, etc. 


Are you looking for loudspeaker systems!, 

We have everything from Bookshelf types up to 
the longer systems. Call in and hear the NEW 
LEAK “SANDWICH,” WHARFEDALE “DOVE- 
DALE” and “LINTON” systems. THESE WILL 
SURPRISE YOU. OTHER AVAILABLE IN¬ 
CLUDE THE “FISHER,” “KEF,” “B AND O ” 
etc. Prices range from $42 to $194.50. There 
is one to suit you. 


d(? 


__ you are making your own cabinets then you will require a 
nice grille cloth. Call in and choose from our range of 


The world's finest acoustic grille cloth! 


ARROW 


ELECTRONICS PTY 


LTD. 


NEW STORE FOR STEREO 

432 KIT SI. STDKT. 298580 














LOOK AT THESE... SPECIAL OFFERS 
FOR JUNE - UNBEATABLE VALUE 



1 Armstrong 122 amplifier Garrard AT 6 
turntable Oecca Deram cartridge, 2 
Wharfedale 8in Bronze Speakers. 

Total price $202. 


2 Dual 1009 turntable Empire 888 cart 


The same with Wharfedale 
Super Sin speakers or Goo 
mans 6 n speakers. 

TOTAL PRICE . . . 


Good- 

£109 


$218 


Armstrong 221, 
channer, push-pull—Englii. 
Wharfedale Golden 10in RS 100 

wnai".. 

Th« 


10 watt 

ratlnp—2 


The same with Goodmans Twinesiette 
speakers—lets £3. The same with BAO 
diamond magnetic cartridge. Less £9. 


ARMSTRONG 221. Inteuroted Stereo 
Amplifier (illustrated above). 


3 Armstrong 226 (Power Output—10 

watt per channel push-pull. Frequency 
Response—30-20.000 c.p.s. Plus-minus IdB 
Harmonic Distortion—Less than 0.5% at 
iK/cs measured at 8 watts) P.E. 34. Hi- 
Fi belt driven 4-speed turntable, made in 
Germany, Empire 888 —cartridge. 2 Good- 
mam lOin Twinexiette speakers. ' 


PRICE 


£185 


$370 


4 Pioneer SMB 161 AM/AM tuner, mag¬ 
netic —input, 11 watt per channel, 
010 Hi-PI turntable. —2 M~~ 


Dual 1010 Hi-Pl turntable. 

Wharfedale Sin RS/DD speakers. 

PRICE.£100 

The same with Pioneer 204B—£20 more. 
The same with Pioneer 3008—£30 more. 


$200 


5 Leak Stereo 

Max'mum 
turntable, with 
PRICE . . 

The same with 
221. Less £30. 


30 amplifier, 2 
speakers. Garrard 
Empire cartridge. 

.£220 

Armstrong 


Goodmans 
Lab. 80 

$440 


6 Star S.A. 30. 12 watt per channel, mag¬ 
netic input, amplifier. P.E. 36. Hi-Fi 

turntable. 2 Goodmans Sin - - 

Tw msiette speakers. 

PRICE.£84 

2. utl JfP 10 turntable includ¬ 
ing cartridge. Plus £5. 


40. m-M 

$168 


7 Nordemende Hi-Pl Stereo amplifier, Broadcast, 
short-wave, AM/PM, 17 watt per channel in 
beautifully designed Teak cabinet. 2 Heco Hi-Fi 
speakers, including cabinets, made In Germany. 
Dual 1610 Hi-Fi turntable. Including #££41 
diamond magnetic cartridge. S40II 

The wme with Armstrong 227, 10 watt r.m.s. 
AM/FM amplifier. Less £30. 


8 Grundig TM 48. 3-speed, 3-head, tape 
deck, fitted with recording and play¬ 
back, as used in the Grundlg TIC 46. with 
P.E. 10 watt per channel Hi-Fi Stereo amp 
lifter, —2 Isophon Hi-Fi- 


pr'ci r ’:. 


*170 


$340 


The same with Armstrong 222 amplifier— 
£15 more. 


9 A new shipment of 
Grenadier 8000, and 


Empire 

-- _-- „.. w Empire 

Bookshelf speakers and Royal Grena- 
d'er has iust arrived. You are In¬ 
vited to RECORDED MUSIC 
SALOON to hear world's most per¬ 
fect speaker system. 


IF YOU REOU1RE ANY OTHER COMBINATION NOT LISTED—PLEASE WRITE, 

W« will can-pack and freight anywhere. If tht Roods you require are not 
listed wrltB for our prices—you’ll be delighted! R-M.S. are famous for selling 
the best quality equipment, and indisputably the cheapest la Australia. 


RECORDED MUSIC SALON 


23 COLLINS STREET 
MELBOURNE 

C. PINCZEWSKI TRUl FIDELITY Telephone* 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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le subject of accents, George London 
Iso finds difficulty in using this alien 
>ngue. He is efficient enough in the 
emon-king goings-on of Coppelius but 
unattractive vocally in this important 
>le. 

The usually enchanting Victoria de 
>s Angeles seems sadly out of form 
i Antonia. She has not yet learned 
) control the long French legatos that 
scur so frequently in her music and, 
id to relate, strays from the pitch here 
nd there. Of the three important 
omen’s roles, I prefer Gianna d’An- 
elo’s (“Olympia”), who might miss the 
iockwork-like delivery called for in her 
)ng, but still sounds more at home in 
lis music than the other two. 

Among the men, there are two fine 
erformances—Ernest Blanc, a truly 
rench Dapertutto, and Nicolai Gedda 
‘Hoffman”), who, despite his Italian ex¬ 
action, has overcome all the problems 
ssociated with the delivery of this very 
rench music, including the use of an 
iviable French accent. Jacques Loreau 
Iso makes a contribution worthy of 
lention in the small part of Franz. 
Cluytens’ direction is not without its 
ispiring moments, but in terms of the 
Id Beecham recording, he drives 
ither than rides the music. The en- 
ineering of this new set is a great 
nprovement on the earlier ones, but 
think a better performance is bound 
i turn up before very long. 



NSERMET CONDUCTS CHABRIER 
Espana; Suite Pastorale; Marche 
loyeuse; Danse Slave and Fete 
Polonaise from “Le Rol Mafgre 
Lul.” Orchestra of the Swiss 
Romande conducted by Ernest 
Ansermet. Decca Stereo SXL6I68. 

lNSERMET CONDUCTS DEBUSSY 
-—La Mer; Khatnma; Rhapsody for 
Clarinet and Orchestra. Orchestra 
of the Swiss Romande (solo clarinet, 
Robert Gugholz) conducted by 
Ernest Ansermet. Decca Stereo 
SXL6167. 

Anyone who remembers Beecham’s 
srformances, live and recorded, of 
habrier’s Espana, must have delighted 
i the infectious high spirits engendered 
y his vivid, if not particularly subtle 
tading. Beecham never stopped short of 
jlgarity if he thought the occasion suit- 
ble, and I still recall with pleasure the 
isping, outdoors tone he coaxed from 
is trombones in their famous solo pass- 
ge near the middle of the work. It 
jggested all the coarse glitter of a 
panish urban scene under a glaring 
jmmer sun. 

This is not the sort of playing you 
ill hear under Ansermet. His manner 
i much more restrained and, despite 
eecham’s baronetcy, more gentlemanly, 
n fact it comes close to being a little 
edantic at times. Technically the Swiss 
lomande players are irreproachable. And 
11 observe scrupulously, as Chabrier is 
eputed to have insisted, the composer’s 
smpo and expression markings. But 
laving established a tempo Ansermet 
eems reluctant to change it and de- 
elops a pendulum-like monotony in 
hythms Beecham took the liberty of 
naking much more elastic. 

The same might be said of the Suite 
'astorale, wh ? eh, though offering much 
d be admired in the way of sensitive 
tuancing, still sounds just a little pro- 
aic. Sous les Bois is altogether enchant¬ 


ing in the clarity of its thought, playing 
and recording. Its polyphonic structure is 
beautifully stranded so that the many 
diverse lines are easily followed by the 
ear without the aid of a score. And the 
murmuring bass line — which always 
recalls to me the cellos’ part in Micaela’s 
first aria in Carmen, though quite unlike 
it in every way—is continuingly en¬ 
chanting. 

The Danse Slave as given here is 
exhilarating rhythmically and taken at a 
brisk pace that might, with profit, have 
been employed elsewhere on this always 
otherwise well-played recital. And I 
have never heard a more enjoyable per¬ 
formance of the Fete Polonaise with its 
many changes of rhythms, from Mazurka 
to waltz and back again, to keep the 
mind and ear constantly refreshed. 

Debussy’s Khamma is new to me. as 
it will probably be to many other 
listeners however comprehensive their 
knowledge of the composer’s oeuvre. It 
was a commission by the dancer Maud 
Allen who specialised in the mildly erotic 
choreography thought to be very daring 
during the period she was in vogue— 
the late Edwardian. One of her more 
extroverted exploits was seen in Sundav 
private performances of the Dance of 
the Seven Veils in Oscar Wilde’s Salome 
—the original play version, not the 
Strauss opera. 

Debussy started off in Khamma with 
great enthusiasm but eventually lost 
interest in it to the extent of commis¬ 
sioning another composer, albeit a good 
one. Kochlin, some of whose music 
might with profit be revived today, to 
complete the orchestration. This he did 
in a manner altogether consistent with 
Debussy’s style. 

Some of Khamma’s themes are com¬ 
monplace when compared to those typi¬ 
cal of Debussy in his other works, but 
he makes some interesting harmonic in¬ 
novations, described by him in a letter 
as “the latest discoveries in the chemistry 
of harmony.” Ironically, these show a 
strong influence of those in Stravinsky’s 
“Firebird,” a work he had dismissed with 
some hauteur at its first performance a 
very few years earlier. Not surprisingly, 
the workmanship displays craftsmanship 
of the very highest order and, as a curio¬ 
sity, the ballet, described by Debussy 
as a “Legende Dansee,” should intrigue 
many Debussy lovers to whom it will 
be novel. They will find some of the 
themes closely approaching banality, 
but others that are quite beautiful. 

The Rhapsody for Clarinet and 
Orchestra will be more familiar and is 


rarely enough played to be welcome in 
recorded form. Here it is brilliantly 
delivered by the clarinettist, Robert 
Gugholz, with an accompaniment per¬ 
fectly attuned, in its smooth cantabiles 
and sharply accented staccatos, to the 
soloist’s demands. 

“La Mer” must face strong competi¬ 
tion from versions on other labels, my 
favourite of which is George Szell’s. 
The Swiss Romande play it with com¬ 
mendable sensitivity and a fine sense of 
climax. But despite Decca’s superb 
engineering, I missed some of the fine 
details that emerges so clearly jn the 
Szell recording, and the wonderful pre¬ 
cision that must be the despair of any 
other orchestra to imitate. 


J. S. BACH—Flute Sonatas in B Minor 
(BWV 1030); A Major (BWV 
1032); and E Minor (BWV 1034), 
Elaine Shaffer (flute), George Mal¬ 
colm (harpsichord), and Ambrose 
Gaunt left (viola da gamba). HMV 
Stereo OASD 633. 

The quality of the sound in this 
gracious recording is excellent and the 
playing of the artists of matching beauty. 
None of the three belongs to that school 
convinced that the only way to play 
Bach is to maintain rigid tempi and un¬ 
varying dynamics throughout. For in¬ 
stance, rubatos are used in this disc to 
perhaps a greater extent than is usual 
today, but they are always in character, 
never sentimentalise the text, and, im¬ 
portantly, give the very accomplished 
flautist time to breathe without destroy¬ 
ing Bach’s flowing melodic line. 

George Malcolm uses a fragile-toned 
harpsichord that blends beautifully with 
the timbres produced by his colleagues, 
a far cry from the jangling instruments 
often heard nowadays that, to me, sound 
like freshly tuned honky-tonk pianos. 
The viola da gamba makes its own con¬ 
tribution without fuss and always in 
complete rapport with the other two 
artists in these eminently pleasing 
sonatas. 

By the way, the fact that this disc is 
marked Volume 1 suggests that more of 
these sonatas are to come. I doubt if 
these will be as attractive as those on 
offer here. There is some doubt about 
the authenticity of the others which dis¬ 
play neither the charm nor the exquisite 
craftsmanship of the three under review. 


Recommended 

Wagner—Tristan and Isolda. Love Duet 
from Act 2. Birgit Nilsson (Isolda); 
Fritz Uhl (Tristan); Regina Resnik 
(Brangane); Tom Krause (Kurvenal). 
The Vienna Philharmonic Orchestra 
conducted by Georg Solti. Decca 
Stereo SXL6178. 

Handel—Concert! Gross!,, Op. 6. Nos. 
7 in B Flat; 8 in C Minor; 9 in F 
Major and 11 in A Major. Yehudi 
Menuhin and the Bath Festival Cham¬ 
ber Orchestra. Soloists: Robert Mas¬ 
ters (violin); Derek Simpson (cello); 
Kinloch Anderson (harpsichord). 
World Record Club Stereo ST/4057. 
Amermet Conducts Berlioz—Overtures: 
Le Carnival Romain; Beatrice et Bene¬ 
dict; Le Consaire; Benvenuto Cellini. 
Music from “Le Damnation de Faust” 
—Danse des Sylphes and Minuet des 
Follets; Marche Hongroise. Decca 
Stereo SXL6165. B 
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MODEL X- 43>45>45> 

SOLID-STATE STEREO PLUS CROSS¬ 
FIELD HEAD 

* Automatic Reversing and Repeating 
Playback 

* 4 Heads, 3 Motors, 3 Speeds (15 ips 
optional) 

* Frequency Response —30 to 24,000 
cps 

* Sound-on-sound Sound-with-sound, 
Sound-over-sound 

* 10X' Reel Adaptable 

5k Remote Controls Available 

sk Automatic Stop and Shut-off 


SOLID STATE PORTABLE TAPE RECOR¬ 
DER 

5k 4 Track Stereo/Monaural Record and 
Play 

>k 4 Speeds (15/16* — 7 1/2* per sec.) 

* Frequency Response —40 to 25,000 
cps at 7 1/2 ips. 

>k Cross-Field Head plus Deviationless 
Micromotor 

* AC or DC (with rechargeable battery) 
5k 4 Watts Stereo Output 


MODEL 


CROSS-FIELD HEAD PLUS VERTICAL 
STEREO 

* 4 Track Stereo/Monaural Record and 
Play 

*4 Speeds (1 7/8*—15* per sec.) 

5k Frequency Response —30 to 25.000 
cps at 7 1/2 ips. 

* Tape cleaner 

5k Sound-on-sound Recording 


MODEL 

PORTABLE AND LIGHT WEIGHT PLUS 
HIGH QUALITY 

sk 4 Track Stereo/Monaural Record and 
Play 

5k 3 Speeds (1 7/8* — 7 1/2* per sec.) 
and 15 ips optional 

5k Frequency Response —40 to 18,000 
cps at 7 1/2 ips. 

5k Two 



FOR PROFESSIONAL REQUIREMENTS 
AND AMATEUR DESIRES! 

MODEL X-300 

10-M"REEL STUDIO TYPE STEREO TAPE RECORDER 
One of the best among Akai's tape recorders. Besides the 
10 Yi" reel feature, this 4 track stereo monaural recording and 
playback recorder also has the specially designed Cross Field Head 
permitting wide frequency response 30 to 24,000 cps at 7}£ ips. 
Actually, there are three more heads for erasing, recording and 
playback/monitor. There are no belts, as this recorder has the 
direct driven capstan and the newly designed outroter motor. 50 
watts all transistorized solid state amplifier is included. 

Other features are sound over sound, automatic stop and shut 
off and automatic tape lifter mechanisms as well as special 
90 kc biased for recording of FM multiplex. 

This excellent tape recorder can be enjoyed by either professio¬ 
nals or amateurs. You are cordially invited to enquire about 
Akai's X-300 at any one of our dealers'offices. 


AKAI 

TAPE RECORDER 

Magnecord Australasia Pty., Ltd. Sfm A KAI ELECTRIC CO., LTD. 

210 Clarence St., Sydney. Tel: 29-1704 wmJ higashikojiyacho ohtaku Tokyo japan 
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OCUMENTARY RECORDS 


class is considered to have been both 
an unforgettable experience and a 
literary inspiration. His great friend and 
lifelong admirer, Cudworth Flint, vividly 
describes the effect of such a lecture 
upon his audience: 

“Times, places, persons, events engulf 
them; but the times condense into a 
mood; the places coalesce into a vision; 
the persons emerge in their form and 
circumstance as they lived; and the 
events become a story woven of sus¬ 
pense, with glints here and there — 
sparingly — of pathos, and more fre- 


Reviewed by Ellis Blain 

“IN A known plays is well worth hearing but, 

« u LIGHT. A dramatisation once heard, will not often be referred 
of the poems and letters of Edna to again, at least on the record. His 
VDfioini^ Millay. VANGUARD readings of excerpts, while interesting 

Jndoubtedly" Edna St. Vincent Millay They'Te 1L'VX 

)est known to the world at large for repeated, although they cannot in any * t * dents disperse they realise that Tearn- 

nvTemorv 25 "Th *«.*** Z^intoto ° f thC 5Lr£ defuate^um- 

V ‘^r’h Ul J l lv ® rsa ^jy ~ * mary of what the hour just past has 

oyed anthology The Weekend Book”: One point made by the author bears meant to them. They have lived more; 

quoting: “One may have made a trip some increment of vital human experi- 

to the Amazon and dazzle the laity ence is now indissolubly their own.” 
with the mention of it, while the 
important point is really that one met a 
man or woman in the airport just before 
taking off who said something to set 

in immaturity to them which is totally a stor y ? r a play in motion. If I have 

onsistent with the majority of her a at all worth mentioning, it 
rk. : ‘ ” 


My candle burns at both ends, 

It will not last the night; 

Jut ah, my foes and oh, my friends, 
It gives a lovely light.” 
n a sense, these lines do her a dis- 
vice for, telling as they are, there 


A recommendation strong indeed but, 
in my opinion at least, valid in the 
context of this remarkable record. Q 


5dna St. Vincent Millay is not only 
American phenomenon, but a twen- 
h century writer of peculiar distinc- 
i and, often enough, passionate appeal 
an audience which ranges from the 
Hilar to the discriminating. Not only 
she compose a vast amount of 
■-try, some of it of exceptional quality, 
; she also wrote three verse plays 
1 the libretto for an opera with music 
Deems Taylor. 

n addition, she was a capable actress 
i her weekly radio broadcasts of 
dings, mostly from her own works, 
*ing the 1930s were quality innova- 
ns in their day. The daughter of a 
rse in the sea coast town of Camden, 
tine, Edna was educated at Vassar 
1 spent a number of years working 
Greenwich Village. She was a Pulitzer 
ze winner. 

(n 1964, 14 years after Edna died, 
lerican actress Dorothy Stickney 
med at the Hudson Theatre in New 
rk with the dramatisation of her 
5ms and letters contained on these 
3 records. “A Lovely Light” received 
reptional reviews from the critics of 
ich this quote from Books Atkinson 
the “New York Times” is typical: 
‘An extraordinary theatre experience 
every way ... “A Lovely Light” 
tender and beautiful. Dorothy Stick¬ 
er is aglow with wonder.” 

Df the recording, I can say only 
it it fulfils the expectations aroused 
the enthusiasm of the critics at the 
:ual performance. For anyone already 
niliar with the unique attractions of 
!na St. Vincent Millay’s work, it will 
an indispensable anthology. At the 
ne time, it cannot fail to convert 
y but the most rabid opponent, if 
t fully to a respect for the intrinsic 
ality of her writing, at least to 
5 warmth, beauty and depth of feeling 
th which it is supercharged. 

★ ★ ★ 

KTHUR MILLER READING from 
“THE CRUCIBLE” and “DEATH 
OF A SALESMAN.” SPOKEN 
ARTS 704. 

Miller is so well known both as a 
*iter and as a personality that no 
igthy analysis of this record is neces- 
ry. What he has to say in his intro- 
ictory talk about these two of his best- 
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is in my plays. 

★ ★ ★ 

BOOKS AND THE BAD LIFE by 
KENNETH ALLAN ROBINSON. 
SPOKEN ARTS 834. 

With the current education crisis in 
Australia, this record offers a remark¬ 
able example of that all too rare and 
quite inestimable quality that goes to 
make up the great teacher. 

Professor Robinson was Professor 
Emeritus in English at Dartmouth Col¬ 
lege in the U.S.A. until his death in 
1961. To have heard him lecture to his 


WESTINGHOUSE 

LT91 

RECTIFIER UNIT 


Available from 
NSW. Distributors 

AMPLION (ASIA) PTY. LTD. 

29 MAJOR’S BAY ROAD, 
CONCORD, N.S.W. 

Phone: 73-1227 



SURELY NOT 
ANOTHER TWEETER 


We realise that the speaker market is extremely 
crowded and that there are many fine Hi-Fi units 
available. Nevertheless, we feel that we could not 
possibly by-pass this little Swedish speaker, which, 
we believe, is not just another tweeter, but a high- 
quality performer compatible with the finest com¬ 
ponents irrespective of price; yet it RETAILS FOR 
ONLY $12.00. It has ample sensitivity (don’t let 
its size fool you) to match ANY speaker system, 
an impedance of 16 ohms and a silky smooth 
range of 5000-18,000 cps. Its secret is an entirely 
new, multi-ply diaphragm made by a unique pro¬ 
cess which makes use of the latest synthetic fibre and chemical techniques. 

Mr Eric Cleburne, Technical Director of the World Record Club here in Aus¬ 
tralia, mentions the speaker under “ADDING A TWEETER” in the Oct., ’65, 
issue of “World Record News” by saying: “A SUPERB LITTLE SWEDISH DE¬ 
SIGN SUITABLE FOR INCLUSION IN BASS CABINETS, OR AS A SEPAR¬ 
ATE UNIT, IS THE SHB. ALTHOUGH ONLY 2*in IN DIAMETER, A 

SHB TWEETER IS IDEAL FOR HIGH QUALITY INSTALLATIONS.” 
Electronics Australia have reviewed the speaker in their April, ’66, issue and here 
is an excerpt: “THE UNIT WAS TESTED UNDER THESE CONDITIONS 
(CROSSING OVER AT 5 KC) IN A PLAYMASTER BOOKSHELF UNIT AND 
PERFORMED VERY WELL INDEED. ITS SEALED-BACK CONSTRUC¬ 
TION HAS AN OBVIOUS ADVANTAGE FOR FULLY SEALED EN¬ 
CLOSURES, WHILE THE SMALL SIZE IS ALSO ATTRACTIVE, WHERE 
SPACE IS LIKELY TO BE A PROBLEM.” 


Australian Importers: 


J. H. REPRODUCERS PTY. LTD. 

199 WAVERLEY ROAD, EAST MALVERN, VICTORIA 
Telephone 211-5149 
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Based on Radio & Hobbies Playmaster No. 4 and Play 

1 wavs 


master 101 Amplifiers. Both u nits have built in dual 
tuners. 

WRITE 
FOR 
FULL 
SPECIFI¬ 
CATIONS 


ALL 

UNITS 

FULLY 

GUARAN 

TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. # EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. # Input facilities with switching for external tuner—stereo pick-up—stereo 
or mono tape recorder for recording or play back. • Stereo reverse switch. # Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. • Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 

PLAYMASTER 101 UNIT WITH TIME 


matching knobs. 

PLAYMASTER 4 UNIT with TIMED 

• Output 8 watts per channel (16) watts. 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving response of 20 to 50,000 cycles. 

• Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two 
INI 763 rectifiers. 

AMPLIFIER AND TUNER $105.80, WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO MAGNA* 

vox swr speakers. $ 139.00 (£69-10-0) 

ALL PRICES 


• vucput 12 wans per cnannei < 2 * wans;. 

• Incorporating Ferguson grain oriented output tr 
era giving a frequency response of 20 to 30,000 

• Valves 4 6GW8, 12AX7, 6N8, 6AN7, EM84 and 


• Output 12 watts per channel (24 watts). 

transform 
cycles. 

, _ and two 2 

rectifier*. 

AMPLIFIER AND TUNER $113.00. WITH G ARRAS 
ATS STEREO CHANGER AND TWO ROLA 121 
SPEAKERS. $159.00 (£79/10/0). 

F.O.R. SYDNEY 


NCW PL A YMASTER 4 AMPLIFIER with Tim 



COMPLETE STEREO SYSTEM 

• Playmaster 4 amp with tuner. 

• Garrard Autoslim Changer. 

• 2 Playmaster Bookshelf Speakers. 

• Control Cabinet as illustrated. 

in Maple, Rosewood, or Walnut. 

Teak $7.00 extra. Legs for Control Cabinet if required, 
$2.50 extra. 


$216.00 Freight 
(£108-00) 


and packing extra. 


Amplifier and Tuner supplied with two Magnavox 
8WR or Rola 8MX speakers and Garrard Autoslim 
record changer. 


(£63-15-0) $127.50 F.O.R. 


• Output 8 Watt per Channel (16 Watts). 

• Ferguson O.P.412 Oriented Grain Output Trai 
formers with a frequency response of 20 to 30,0 
cycles. 

• Inbuilt Tuner with EM84 Tuning Indicator, Calibral 
Dial Scales. 

Available for all States. 

• Valves 4-6GW8, 12Au7, 6N8, 6AN7, EM84 and 
210 Rectifiers. 

• Switching and Input Facilities for Pick-up and Tc 
Recorder (Stereo or Mono). 

• Supplied in self-contained case finished in grey bal 
enamel with Control Panel in black and silver w 
matching knobs. 

• Fully Guaranteed. 

AMPLIFIER and TUNE1 

(£46-15-0) $93.50 Plus Freig 



CLASSIC RADIO 


245 PARRAMATTA RE 
HABERFIELD, N.S.W. 

T.I.phon.: 71-2145 
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A COMPUTE HI-FI SYSTEM (less cabinets) 
FOR $74.00 (£37) freight and packing extra 

"CEKIRAl" IMPORTED STEREO 1HPUFIU WITH SPKIHCATIOHS«FOLLOWS 


IEW "NYTONE" SOLID STATE Hl-I 


POWER OUTPUT: 14 watts (7watts per channel). 

FREQUENCY RESPONSE: 40 to 15,000 cycles plus or minus 
1 db. 

HARMONIC DISTORTION: Less than 1 per cent. 
OUTPUT IMPEDENCE: 4, 8 or 16 ohms (each channel). 
SELECTOR SWITCH: Phono, tuner, auxiliary. 

TONE CONTROL: Better than plus minus 14 db at 10,000 
cycles. 

VALVE COMPLEMENT: 1-12AX7, 2‘6BQ5, 1-6CA4. 
MODE SWITCH: Stereo-mono. 


LUS - Garrard Stereo Player or changer with Ronette 105 crystal cartridge 
and two Rota 8CMX or Magnavox 8WR Wide 


SPECIFICATIONS 

JTPUT POWER: 6 watts, 3W + 3W. 
1EQUENCY RESPONSE: 50 to 15,000 cycles. 
JTPUT IMPEDENCE: 4 to 16 ohms. 
IANSISTORS: 10 transistors plus 2 diodes. 
LECTOR: Tuner or phono. 


MODEL STR700 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 



AS FEATURID IN DECEMBER, 1964, ISSUE OF RADIO AND HOIIItS 

This provides the ideal speaker combination, where space is limited, tor use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox end 
Role 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 

(If Aft Rost end packing extra. 

pXj.UU N.S.W. $1.50 Vic., Qld., Tas.$2.20 W.A. end S.A. $3 


$30.00 


Unit built polished end wired in Rosewood, 

Maple or Walnut. — Teak finish $1.00 extra. 

Complete kit of parts less cabinet but including speaker, condenser, resistor, inductance 
innabond padding and speaker silk. £4 7 fft 
Rost end packaging $1.25 extra. ▼ ■ * 


The above speaker system now available with Magnavox 8WR or Rola 8MX speakers in place of the 6WR, as 
featured in September Electronics Australia. 


Cabinet dimensions 21i x 13$ x 8$. 

Unit built, polished and wired in Rosewood 
Maple or Walnut—Teak $1.50 extra. 


$35.00 Hp 


Complete kit of parts less cabinet but including speakers, condenser, resistor, inductance, innabond padding and 
speaker silk. 


$19.50 


Post and packing, 
$1.50 extra. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 


EC TRON ICS Australia, June, 1966 


127 













Organ 
Memories” 


4 New LP Records—50 selection 

10 DAYS FREE AUDITION 


YOU CAN 
OWN ALL 4 
RECORDS FOR ONLY 


and pay 
in three 
easy 
monthly 
instalme 


(plus 50c postage and packing) 


This four-record set would cost you $22.00 in the retail stor 
BUT NOW YOU CAN OWN ALL 4 RECORDS FOR ONI 
. . . $9.99 plus 50c postage and packing—YOU SAVE $12.< 

The organ is the most powerful and versatile of all music 
instruments—with a tonal range actually greater than that of 
full symphony orchestra. Its incredibly deep bass tones ai 
nearly inaudible delicate treble notes are difficult to capture wit 
out distortion. And every fine organ is an individual instrume 
with characteristics of its own. The care and skill that have go 
into the making of “Organ Memories” make this the ideal albu 
of music played on the organ for your record library. 


'Deader’s 

XV- Digest 


Invite you to hear the beauty, the 
might and the majesty of five of 
the world’s great organs played 
by 4 master organists. 


We can offer such high musical quality at the low 
price featured in this advertisement because we deal 
internationally in very large quantities of records, 
and there are great economies in marketing such a 
large volume. Wouldn’t you like to share in the 
savings? 

You can by simply completing the coupon below 
and mailing it to us today. As soon as we receive it, 
your set will be despatched for you to enjoy at your 
leisure. 

r———— 

I The Reader’s Digest Association Pty. Ltd. 

Box 65, G.P.O., Sydney, N.S.W. 

I accept yoPur offer. Please send me one set of 
“Organ Memories” for 10 days free trial. 

qj Tick (/) here for STEREO records. 


NAME. 


ADDRESS. 


--...STATE.... 

I understand that I may return the set and owe 
nothing if I am not completely satisfied. 

I _ P2 °- EL I 


The many voices of organ music . . . selections 
for fun, for sentiment, for relaxation, for 
inspiration ... in one exciting album. 


DOWN MEMORY LANE . . . Reginald Dixon playing 
the mighty Wurlitzer Organ in the Tower Ballroom in 
Blackpool , England. Toot, Toot, Tootsie • Tea For 
Two • My Blue Heaven • If You Knew Susie * Ain’t 
She Sweet • Happy Days Are Here Again • At Sun¬ 
down * Tip Toe Through the Tulips • Memory Lane • 
and 11 others. 

SPECTACULAR MELODIES . . . Reginald Foort per¬ 
forming everybody's favourite traditional melodies on 
the Joe Ream's Wurlitzer Organ. Von Suppe —Poet 
and Peasant Overture • Liszt —Second Hungarian 
Rhapsody • Mascagni —Intermezzo from “Cavalleria 
Rusticana” • Lucas-Breii —The Perfect Song • and 6 
others. 

TWILIGHT REVERIES . . . Played on the famous 
Radio City Music Hall Organ by Raymond Bohr. 
Tenderly • O Promise Me • I Love You Truly • 
Because • I Love Thee (Grieg) • You’ll Never Know • 
and 6 others. 

THE ORGAN TRIUMPHANT . . . Virgil Fox, , playing 
London's Royal Albert Hall Organ. Bach —Toccata 
and Fugue in D Minor • Sleepers, Wake * Sheep 
May Safely Graze • Little Fugue in G Minor * Air 
for G String • Arioso • Widor —Toccata from Sym¬ 
phony No. 5 • Purcell-Clarke —Trumpet Tune and Air. 
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★ 

'STY FARE 

‘ELECTRONICS Australia” 

★ 

Staff Review 

★ 

Panel 


)evotional 

RD OF GLORY. The Revivaltime 
Choir directed by Cyril McLellan. 
Stan Ramsey, piano; Sharon Ram¬ 
sey, organ. Stereo, Word (Gospel 
Film Ministry) WST-8142-LP. 
Interest: Gospel radio choir. 
Performance: Outstanding. 

Quality: Clean. 

Stereo: Very good spread, definition. 
The very first few bars on this album 
i a promise of good sound to come 
l the promise is completely vindicated. 
)n the air since 1953 and now serv- 
some 450 radio stations in the U.S. 
works and abroad, the choir is an 
jgral part of the “Revivaltime” ses- 
i, produced by the Assemblies of God 
m their 645-seat studio in Springfield, 
ssouri. 

\s one would expect of such a choir, 
ir singing is bright, tuneful, and well 
anced. Their program here is a happy 
cture of well known Gospel hymns 

I more modern Gospel songs -and 
>ruses: He’s The Lord Of Glory— 
der His Wings—He’s A Wonderful 
dour—The Wonder Of It All—Pente- 
tal Fire Is Failing—What A Day That 

II Be—He Belongs To Me—“Heaven” 
idley—No Name Has Meant So Much 
[ See Jesus—Souls, Lord-Give Him 
e Glory—The Great Physician—The 
w Song. 

^ery well recorded, the general bal- 
:e is excellent, as also is the diction, 
reason of careful placement of lead 
:alists. And the stereo is quite out- 
iding, with groups and instruments 
y well defined. 

Strongly recommended. (W.N.W.) 

★ ★ ★ 

>W THANK WE ALL OUR GOD. 
The London Crusader Choir con¬ 
ducted by Rev. Douglas B. Gray. 
With Paul Mickelson, organ and 
piano; recorded at Holy Trinity 
Church, London. Stereo, Supreme 
SS-2002. Also available in mono 
SM1002. (Supreme Productions 
Ltd., Box 15, Footscray, Vic.). 
Interest: English evangelical choir. 
Performance: Sincere. 

Quality: Good. 

Stereo: Good spread. 

There is an interesting contrast be- 
een this album and “Lord Of Glory” 
o reviewed in these columns. In the 
ter, the “Revivaltime” choir has been 
dned for maximum impact over the 
3io medium, with lead vocalists and 
Dups and a constantly changing pat- 
n of sound to catch the listening ear. 
The Crusader Choir, on the other 
nd, specialises more in personal ap- 
arances, though these range from the 
ncert platform and large evangelical 
Hies to meetings in humble mission 
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houses and particularly in prison chapels, 
where much of the choir’s ministry has 
centred. Their presentation is characteris¬ 
ed by straight four-part choral harmony, 
but very well balanced and well disciplin¬ 
ed. 

Full credit must also go to accom¬ 
panist Paul Mickelson and to the con¬ 
ductor—Rev. Douglas B. Gray — who, 
incidentally is also conductor-in-chief of 
the London Festival Male Voice Choir. 

Thine Be The Glory—And Can It be 
—My Faith Looks Up To Thee—Praise 
Ye The Father—Rejoice Ye Pure In 
Heart—O Love That Will Not Let Me 
Go—To God Be All The Glory—-The 
Spacious Firmament — Jesus Keep Me 
Near The Cross—Blessed Assurance — 
In The Name Most High—Now Thank 
We All Our God. 

A good choir and traditional choral 
sound. (W.N.W.) 


60 MEN SING. The Sydney Methodist 
Brotherhood Choir. Conducted by 
Norman Tange. Accompanist, Joyce 
Tange. Mono, Festival FL-31,877. 
Interest: Male choir. 

Performance: Smooth. 

Quality: Good. 

During 1955, a group from the 
Methodist Brotherhood Movement in 
Sydney conceived the idea of forming a 
temporary choir for the N.S.W. Annual 
Methodist Conference. Such was the re¬ 
ception afforded the group, and the en¬ 
thusiasm of its members, that the choir 
continued training under its conductor, 
Norman Tange, gradually expanding its 
repertoire from simple Alexander hymns 
to sacred songs, spirituals, madrigals, 
modern art songs, ballads and operatic 
choruses. The choir has since appeared 
on radio and television and in eisteddfods 
with notable success. 

Here the group presents a typical pro¬ 
gram, not exclusively devotional but of 
the type likely to interest buyers of devo¬ 
tional records. Their sound is smooth, 
tightly disciplined and full: Passing By— 
Like To The Damask Rose—Where E’er 
You Walk—I Want To Be Ready—Swing 
Low Sweet Chariot—Doctor Foster — 
Love Could I Only Tell Thee—Sylvia— 
Blow The Wind Southerly—All in The 
April Evening—I Heard A Forest Pray¬ 
ing—Songs Of Praises. 

Cleanly recorded by Festival, the 
album is well worth a hearing by anyone 
with an interest in local choirs. (W.N.W.) 


Instrumental, Vocal & Humour 


COMPOSERS’ PROMENADE. Hie 
Vienna Promenade Orchestra con¬ 
ducted by Hans Hagen. Violin, 
Hans Grotzer. Stereo, Festival SFL- 
931,844. Also available in mono 
FL-31,844. 

Interest: Snippets from the classics. 
Performance: Limited scale. 

Quality: Clean. 

Stereo: Normal. 

In a modest kind of way, this record 
is pleasant enough, as one might expect 
of a small Viennese orchestra playing a 
series of familar and tuneful snippets. 
But, at the same time, it lacks any real 
orchestral weight and gets no help from 
the markedly non-reverberant environ¬ 
ment in which the recording has been 
made. Even the recording level is modest. 

The tracks contain fourteen items, 
some quite brief: Dance Of The Hours— 
Adagio—Wedding Day In Troldhaugen 
—Vajse Triste—Hungarian Dance No. 
5—Meditation—Humoresque — Anitra’s 
Dance—Waltz In A Major—Menuet— 
Waltz From Sleeping Beauty—Slavian 
Dance No. 2 In E Minor — Wedding 
March. 

Pleasant enough but limited. (W.N.W.) 

★ ★ ★ 

ITALIAN ROMANCE — AMERICAN 
STYLE. Frank DeVol and his 
orchestra. Ampar (Festival) 12-inch 
stereo, SML-931,827. Also in mono 
ML-31,827. 

Interest: Americanised Italiana. 
Performance: For dancing. 

Recording: Very good. 

Stereo Quality: Dichotomous. 

Frank De Vol and his orchestra pre¬ 
sent on this disc a dozen popular Italian 
tunes arranged and played in the Ame¬ 
rican “style”; as far as I can tell this 
seems to mean that they all come out 


fox-trots. This is not meant as criticism 
but explanation, for they make 
pleasant listening and would of course 
be fine for dancing. My only query is 
with the implication that the film “La 
Strada” was a romance—surely De Vol 
wouldn’t have us believe that? 

The tunes on the disc are A1 Di La— 
La Strada—Non Dimenticar—Ciao Ciao 
Bambina — Anima E Core — Forget 
Domani—Summertime In Venice — Ar- 
rivederci Roma — More (theme from 
“Mondo Cane”)—Volare—Senza Fine— 
Casa Dei Sol. 

The recording and stereo are very 
good, although the stereo is virtually 
dichotomous. (J.R.) 


ACOS CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 

Vic. Distributors: E. W. Cornelius Pty. Ltd., 
166 Montagu St., Sth. Melbourne, Vic. 
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THE NEW EMPIRE GRENADIER IS THE 
MOST PERFECT SPEAKER SYSTEM 




MODEL 800P 

OUTSTANDING FEATURES 

1# wfth' SoVtl ni°* d *utpen*?©n 

ceramic megnet structure 
2. Sound abierbtnt rea 
loading. 

S. Die-cest acoustic Ians. 

4. Imported marble top. 

5. Ultra-Sonic domed tweeter 
C. Full presence mid rangi 

radiator. 

7. Damped enclosure, 
a. Dynamic Reflex Stoi 
system. 

9. Front loaded born, 

10. Complete symmetry o 
design with terminal 
concealed underneath. 


You’re on the threshold of an entirely new concept in sound, a voyage into startling reality, a sense 
of presence never before achieved in speaker systems. 

Close your eyes, think performance only. Hear the penetrating thunder of kettle drums . . . resound¬ 
ing clamour of the cymbals, and the soft, sweet brilliance of tne reed section. This is the Empire 
Grenadier, the only speaker that lets you sit anywhere — hear everything. Now open your eyes. 
Take a close look at some of its amazing features: 

A revolutionary die-cast divergent acoustic lens assures fuller frequency and separation, plus broader 
sound propagation (over 50 per cent more sound dispersion for its highs and mids than conventional 
speakers). Exclusive dynamic reflex stop system allows you to adjust the bass and treble response to 
suit your individual acoustics. A 12” woofer faces downward, close to the reflecting floor surface, feeds 
through a front loaded horn with full circle aperture throat. This provides 360-degree sound dispersion 
and prevents standing waves from developing in the room. 

The world’s largest (181bs.) speaker ceramic magnet structure, an ultrasonic domed tweeter, full pre¬ 
sence mid-range radiator, and complete symmetry of design with terminals concealed underneath . . . 
and the most classic looking, elegantly styled chassis around, , 

Out of sight but never out of sound — the Empir e Grenadier— world’s most perfect speaker system. 

No less perfect than the Grenadiers are the incomparable Troubadour*—complete playback systems* 

The famous Empire 398 and the Empire console 498. 

The Troubadours consist of the Empire 3-speed professionl “silent” turntable . . . 980 dynamically bal¬ 
anced arm with sensational dyna-lift . , . and the new Empire “Living cartridge,” featuring the ex¬ 
clusive magnetic cone stylus. Empire has built its home around a family of quality products, years 
ahead in design and performance. 

THE LIVING CARTRIDGE NO LESS THAN PERFECT THE NEW EMPIRE 888P CARTRIDGE 

It sings! It absorbs! It feels! It captures every sound, caresses every note. It’s the pulse of your 
entire music system. Listen to its unbelievable frequency response that spans the complete orchestral 
spectrum on full octave above and below the fundamental instrument of any harmonic content it can 
possibly generate. 

No other cartridge can reproduce the entire musical range as precisely and with such clarity. An im¬ 
portant fact to note is that Middle C on the music spectrum producing 261.6 vibrations per second, 
can be struck on piano, blown on a horn or bowed on a violin. The characteristic sound of each is 
determined by the fundamental vs. harmonic balance. 

Failure to produce the lowest fundamental or the highest harmonic frequency loses the subtle nuances 
of the musical note. 

The new Empire 888P keeps every note “in true character” from the lowest B of the contra bassoon 
to the highest C of the piccolo. 

EMPIRE-WORLD’S MOST PERFECT MONO-STEREO CARTRIDGE 

Manufactured in U.S.A. Sole Agents for Australia — TRUK FIDELITY 
EMPIRE'S EXCLUSIVE CONE STYLUS* 

LIGHT MOVING MECHANISM DEVELOPED DYN¬ 
AMIC MASS LESS THAN .5 x10 s GRAMS 

* U.S. Patent 2875282 
Sole agents for Australia. 

TRUE FIDELITY 

For a complete colour brochure and further information write to (C. PINCZEWSKI) 

RECORDED MUSIC SALON , 23 Collins Street, Melbourne. Telephone 63-6257 

Wholesale and Trada enquiries welcome 



EMPIRE’S 

EXCLUSIVE MAGNETIC 
CONE STYLUS* 



LIGHTEST MOVING 
MECHANISM YET DEVELOPED 
DYNAMIC MASS LESS 
THAN .5 x 10 ‘GRAMS 
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lADER'S DIGEST SET 




ORGAN MEMORIES, Reader’s Digest 4-record set in box. Recorded 

by RCA In Dynagroove; Stereo and mono. 

Interest: Organ, popular and classical. 

Performance: Good. 

Quality: Good but some tape hiss. 

Stereo: Excellent spread, definition. 

In no small degree, this set might be regarded as a tribute to Robert 
Hope-Jones, pioneer of the entertainment type organ. The introductory 
notes to the album have largely to do with Hope-Jones, while the first 
three discs are devoted to music played on pipe Wurlitzers. 

Record 1, “Down Memory Lane” is presented by the timeless Reginald 
Dixon from the Tower Ballroom at Blackpool, England. It is a typical 
Dixon recital, with a strong rhythm developed from his many years in 
the world’s most famous ballroom, yet relieved from any sense of the 
mechanical by his effortless counter-melodies and his overall virtuosity 
at the console. 


As might be expected, Dixon plays a variety of Wurlitzer evergreens: ! 
Tea For Two, Susie, Ain’t She Sweet, Four Leaf Clover, etc. ! 

Record 2, “Spectacular Melodies” introduces British organist, Reginald 
Foort, playing another Wurlitzer, larger than the Blackpool organ but 
installed in the private home of television actor, the late Joe Kearns. 
Reginald Foort, with more of a classical background than Dixon, offers 
The Poet And Peasant Overture. Barcarolle from the Tales Of Hoffman, 
Intermezzo from Cavalleria Rusticana and Hungarian Rhapsody No. 2, 
along with lighter numbers, including a couple in the Jesse Crawford 
manner. 

The largest Wurlitzer in the world features on Record 3, ‘Twilight ! 
Reveries” — the huge instrument in the 6,000-seat Radio City Music Hall, ! 
New York, with its twin consoles, eight organ chambers, 56 ranks of ; 

pipes, and all the other Wurlitzer gadgetry. On this organ, Raymond Bohr ; 

makes no attempt to produce the world’s largest sound but contents him¬ 
self with a relatively conservative presentation of sentimental themes like 
Tenderly, Serenade, Estreilita, The Swan, Love Letters, O Promise Me, ! 
etc. While describing the performance as conservative, I suspect that the ; 
microphone placements have favoured the pipe ranks and done inadequate 
justice to Bohr’s piano and percussion embellishments. 

After three records of Wurlitzers, it is a relief to turn to number four, 
‘The Organ Triumphant” presented by Virgil Fox on instruments of more 
classical derivation, even though their electric action may have borrowed 
some of the Hope-Jones techniques. ; 

On side 1, playing the organ of the Royal Albert Hall, London, Virgil 
Fox presents Toccata And Fugue in D-Minor, Trumpet Tune And Air, 
Little Fugue in G-Minor and Toccata from Symphony No. 5 (Widor). On | 
side 2, playing the more mellow-sounding organ of the Riverside Church, ; 
Manhattan, of which he is regular organist, Fox presents Air For G-String, ; 
Sheep May Safely Graze, Arioso, and Sleepers Awake, all by Bach. 

These are familiar titles — perhaps too familiar to some — but they 
are a logical choice when the aim is to associate and contrast them with ! 
well known items from other fields, under the general title of “Organ j 
Melodies.” 

From the technical viewpoint, the sound of all four records is well < 
balanced, free from any* suggestion of distortion and, in the case of the ! 
stereo pressings, well spread. Unfortunately, there is a background of 1 
tape hiss in most tracks — the old bugbear of organ recordings— | 

but I don’t think that it will prevent anyone interested in this kind of 
organ music from gaining full enjoyment from* the set. In fact l would 
rate it as a good buy for any recording library at $9.99 and a “must” for 
popular-pipe-organ enthusiasts. (W.N.W.) 


If you wanf 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 

Cabinets for equipment and speaker! 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers-—Stereo, radio chassis- 
players—speakers—tape decks. 


JUNE SPECIALS 


Trio SI I HI O AMPLIFIER, 20 
wait R.M.S. Iinmark stereo 

amplifier 8 wj^tts and two 8 W.R. 
speakers $56.00. Also available 
Pion eer SMBI61, SM83, SMQ300, 
Star S<\30, Roland. 


NEW n.P. SLIMLINE enclosure 
to suit lOin and 12in speakers, 26 

x 18 x 71.$18.50 

Cabinet Kit only.$10.50 

MAGNAVOX or ROLA design 

slimline cabinet with 8 WR (VC 15, 
8 or 3 ohms) or 8 CMX speaker 

fitted. $25.25 

Cabinet Kit only,.$10.50 


Record Players available: Dual 
—Garrard — Labcraft. Player 
Platforms: Maple finish $7. 
Teak finish $7.50. Perspex 
Cover: $9.00. 


GOODMANS design 3 CF 
cabinet with tunnel, and Twin- 
axiom 10 speaker, Jin material. $54 
Cabinet Kit only.• • $17 

WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 speak¬ 
er, Jin material . $62.00 

Cabinet Kit only. $17 


ILLYWOOD MOVIE HITS, Vol. 2. 
Frank Chacksfield and his orchestra, 
Decca Ace of Clubs 12-inch mono, 
ACLA 1188. 

Interest: Famous movie tunes. 
Performance: Smooth. 

Recording: Very good. 

Well-known tunes from hit Hollywood 
ivies of the 40s and 50s are featured 
this disc from Frank Chacksfield and 
orchestra, played brightly and 
oothly in the style appropriate to that 
i. It makes very enjoyable listening. 
The tunes played are: On the Atchi- 
l, Topeka and the Santa Fe — Zip- 
Dee-Doo-Dah — Buttons and Bows 
Baby It’s Cold Outside — Mona 
;a — In the Cool, Cool, Cool of the 
ening — High Noon — Secret Love 
Three Coins in the Fountain — Love 
a Many Splendoured Thing—What 
er Will Be Will Be (Que Sera, Sera) 
All The Way. 

The recording quality is quite high, 
iking the disc excellent value at the 
:>nomy price level. (J.R.) 


SCHEHERAZADE. Rlmsky-Korsakoff. 
The Royal Philharmonic Orchestra 
conducted by James Walker. Stereo, 
Reader’s Digest-RCA Dynagroove, 
SPS-13 (Readers Digest Assoc, Pty. 
Ltd., 86 Stanley Street, East Syd¬ 
ney). 

Interest: High quality, low cost. 
Performance: Good. 

Quality: Very good. 

Stereo: Also very good. 

Normally a record like this would 
be reviewed by Julian Russell, who 
would be in a much better position than 
I to compare it with the countless other 
Scheherazades that have been issued on 
LP discs, almost since they first hit the 
market. If you already have a good 
one, you may not need another, but this 
one should tempt most everyone else, 
when it is pointed out that the special 
Readers Digest price for it is just one 
dollar, and no strings attached—apart, 
I imagine, from getting your m*me on 
their mailing list as a potential customer. 

But it’s certainly not the kind of 


Available in Maple, Walnut or 
Rosewood colours. Teak veneer. 
10/ extra except last two which 
are 30/ extra, 


l'l.AYMAS 

IKK Bookshelf 

Speaker System. Complete, 


$30. 

Cabinet 

kit only $7, 

All other 

parts including 

speakers, i 

nner bond, etc., 


15.80. 

Postage N.S.V 

V. $1.00; Old., V|c., 

las. SI.40; 

other States $2.00 


Write for Stereo Catalogue 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furnlturo for 36 yter*. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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We're with it—are you! 

Call lit and tea the new range el iterea 
equipment at 

MASTERSOUND SOUND CELLAR 

Sydney's finest listening centre 





Twelve control* end switches for complete flex!* 

Total ^harmonic distortion — 0,S per cent at 20 
watts. IM distortion — 0.8 per cent at 20 

Frequency response — 20 — 20.000 plus/minus 

Tube complement — five 12AX7, four 7189. 

sSS*— U fS”i 4 13 / 16irt hi.h. 11 7/ein 

. 9240 


new 

FISHER 

STEREO CONTROLLED 

AMPLIFIER 



MODEL X—101—C <0 WATT 

Fifteen controls — seven showing — eisht 
“hidden.'' 

Total harmonic distortion — 0.5 per cent at 30 
watts. 

IM distortion —* 0.5 per cent at 30 watts. 
Frequency response 20 — 20.000 plus or minus 
10DB. 

Tube complement — six 12 AX7, four 7591. 

Sixe 15 1 /8»n wide. 4 13/16in high. 11 7/8in 

*%%. . 9290 


3 YEARS GUARANTEE ON ALL PARTS, VALVtS AND TRANSISTORS 



THE NEW DUAL 1019 1§ 

All the features of the famous 1009 Plus— 
if Direct Dial anti-skating compensation = 

^.Feather Touch Cue control EE 

A" Adjustable cartridge holder EE 

if Concave turntable mat =z 

if Rotating single play spindle -= 

It has everything for only $134.00 -= 


THE NEW OKI 300-10 TRANSISTOR 

STEREO TAPE RECORDER 

4-track Stereo record /playback — 2 speeds 7*» and 
3*4. Frequency response 40 — 15.000 at 7»t cps. 
Four microphone and aux inputs. Two speakers and 
external amps outputs. 2 five inch speakers. Total 
weight 16.21b. Retail price . 



$275.00 


THE NEW OKI 555-27 TRANSISTOR 

STEREO TAPE RECORDER 

2-speed 7** and 3*4. V.U. level intakes, four inputs 
and four outputs. Frenquency response. 20 — 22.000 
at 7’». 40 — 16.000 plus or minus 208 at 7’* Ips. 
30 — 15,000 at 3*4, 50 — 10.000 plus or minus 
308 at 3*4 Ips. Two e’ain and 2in speakers. Total 

weight 24,6lb. Retail price. $375 


THE NEW AMPEX AUDIO RECORDING TAPES 


I.Smil MYLAR 
»4 X 600 5 . 

U x 1200* 7 * 


r 3.40 
5.50 


I.Omll MYLAR 
U x 225’ 3'' 

X 900 5" 

’« x 1800' 7 1 2 3 4 5 6 ' 


O.Smil TENSILfSfD MYLAR 

’4 x 300' 3". $1.95 

x 1200' 5 '.56.00 

'4 x 2400' 7" ..$10.50 



SALES PTY. LIMITED 


LIDO HOUSE, 400 KENT STREET, SYDNEY. 'PHONE 29-1527 



for 


(1) Initial planning and advice. 

(2) Demonstration and comparison. - 

(3) Matching and balancing of equipment. • 

(4) Standard cabinets of your own design. 

(5) Finance if required. i 

(6) 3 months warranty on all equipment. 

(7j Excellent after-sales service. . -—-• 
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cord you’ll ever need to apologise for. 
le performance by the Royal Phil- 
irmonic Orchestra is excellent, as also 
the quality, the stereo and the press- 
g. It comes in a normal jacket carry- 
g copious notes about the music, which 
ould be specially valuable to those 
ving limited acquaintance with classical 
chestral music. 

The four tracks, relating to titles of 
)ries, which the bride Scheherazade 
Is the Sultan, are: The Sea and The 
;ssel of Sinbad—The Tale of the Prince 
ilender — The Young Prince and the 
)ung Princess — Festival at Bagdad— 
te Sea—The Vessel is Wrecked. Con- 
lsion. 

Just about the best value among LP 
cordings (W.N.W.). 

★ ★ ★ 

UL ALONG SILV’RY MOON. Billy 
Vaughn and his Orchestra. Stereo, 
Festival SZL-931,700. Also avail¬ 
able in mono ZL-31,700. 

Interest: Rhythmic melody. 
Performance: Swinging. 

Quality: Clean. 

Stereo: 3-channel variety. 

At first sight of these sentimental titles, 
d knowing Billy Vaughn, one rather 
pects an album of melodic but dreamy 
ve songs. But nothing of the kind. 
3 be sure, Billy Vaughn is right out 
3nt with his singing sax. but, in the 
>ht-hand channel, prominent percus- 
>n keeps things moving right along, 
th the open invitation to get up and 
hoose vour partner.” 

The titles: Sail Along Silv’ry Moon— 
nrise Serenade—Sweet Georgia Brown 
Sentimental Journey—Until Tomor- 
w —Jealous — Raunchy—Twilight 
me — Sleepy Time Gal — I’m Get- 
lg Sentimental Over You — Moon 
ver Miamo Miami — Tumbling Tum- 
eweeds. 

Tuneful, danceable. listenable and ex- 
llent quality (W.N.W.). 

★ ★ ★ 

[CHARD RODGERS. “Victory At 
Sea,” “Slaughter On Tenth Avenue.” 
Hill Bowen and his orchestra. 
Arrangements by Robert Russel! 
Bennett. LEONARD BERNSTEIN. 
Symphonic Dances from “West Side 
Story.” Lad Busby and his orches¬ 
tra. Reader’s Digest-RCA Dyna- 
groove 12-inch stereo, SP-2. 

Interest: “Program” music. 
Performance: Sparkling. 

Recording Quality: Excellent: 

Stereo: Wide, smooth. 

Another of the excellent Reader’s 
igest-RCA productions selling for the 
credibly low price of $1.00. And as 
ith the first of these to come my way, 
is a real winner. With bright, warm 
aying, popular music and superb 
cording on RCA Dynagroove, it’s vir- 
ally irreproachable. 

The three works played are what 
ight be called popular “program” 
usic. The first is Victory at Sea. the 
mphonic scenario composed bv Rich- 
d Rodgers and Robert Russell Ben- 
‘tt for the TV documentary series of 
>e same name, produced by the NBC 
hen follows Rodgers’ well-known and 
Hinting Slaughter On Tenth Avenue, 
id finally Leonard Bernstein’s sym- 
honic dances based on the music of the 
irome Robbins-Arthur Laurents musi- 
d “West Side Story.” The latter with 
s restless, moody turbulence seems to 
ipture the atmosphere of the musical 
rtremely closely, and makes exciting 
stening indeed. 
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left with the feeling that the complete 
record could have been made by any 
one of the three without much affecting 
the result, as heard. 

Tracks feature: Jalousie — Tico Tico 
— Hear My Song, Violetta — My 
Prayer Roulette — Tango Bolero — 
Blue Skies — Adios Muchachos — Blue 
Tango — Ole Guapa — The Stars Are 
Shining — Adios Pampa Mia. 

This record was originally recorded 
by Elite Special Switzerland and the 
quality of the Australian pressing is quite 
good (K.W.). 

★ ★ ★ 

NEW STEREO SOUND OF THE 
LAWRENCE WELK 
ORCHESTRA. Dot (Festival) stereo 
12in. SZL-2/7. 

Interest: Popular melodies. 
Performance: Crisp and bright. 
Quality: Excellent. 

Stereo: Well spread. 

This record is a stereo sampler fea¬ 
turing tracks selected from various Law¬ 
rence Welk discs. The whole perform¬ 
ance is bright and pleasant, the excellent 
recording quality displaying the skilful 
arrangements. Combine the above with 
favourite melodies and the result is a 
disc which can only have a high appeal. 

The tracks: Java — Tales From The 
Vienna Woods — Little Things Mean A 
Lot — Never On Sunday — Canadian 
Sunset — Baby Elephant Walk — 
Apples And Bananas — A Tree In The 
Meadow — The Happy Wanderer — 
After The Ball — The Girl From Bar¬ 
bados — Our Day Will Come. 

Being a stereo sampler, the album is 
available at the very reasonable figure 
of $3.95, making it that much more 
attractive (K.W.). 


ASTOR THEATRE 166D GLEBE POINT RD., GLEBE 
BUILDING PHONE: 68 1014 


asdic STEREO HI-FI 

Specialising in quality Cabinets to any design . . . Complete Sys¬ 
tems including Radford, Quad and Fisher.. . Installations in the home. 
All good brands supplied and guaranteed. 

ENGINEERING: H. BEN WILSON, smiree. ms it a 

Phone 68-4283. Authorised Service Centre for:— 

Quad, Goodmans, Ferrograph, Rogers, Roland, Trio, Beocord, 
B and O, Labcraft, Radford, K.E.F., Wharfedale. 


* 

Specialised installations for homes, 
halls and institutions. Cabinets to 

BRISBANE 

any design. Compete Systems in¬ 
cluding Radford, Quad, Fisher and 

AGENCIES 

all good brands. Agents for ADC, 
Labcraft, J.H., Radford, K.E.F., 

HI-FI 

Roland. All work guaranteed. 

STEVE EKLUND — Prop. 

ENGINEERING: 

16 STANLEY ST., 

No job too small or too large in 

SOUTH BRISBANE 

Hi-Fi. Qualified engineers for all 

PHONE 4-5466 

major service. 



—“TV TIMES " 


As I said before, an excellent disc 
in all respects. And unbeatable value 
at R-D’s price. Note that the disc can 
only be obtained direct from the 
Reader’s Digest Association Pty. Ltd., 
at Box 65^G.P.O.,^Sydney.^ (J.R.) 

FAMOUS TANGOS, featuring the 
orchestras of Carl de Groof, Lutz 
Albrecht and Erwin Hallet. Stereo, 
Festival SFL-931,845. Also avail¬ 
able in mono FL-31,845. 

Interest: Dance music. 

Performance: Fair. 

Recording: Good. 

Stereo: Normal. 

The music presented is in strict dance 
tempo and includes many well-known 
tango melodies. Designed for dancing, 
they also make fair listening. Although 
pleasant, the arrangements do lack 
brightness. There is little to choose 
between the style and performance of 
the three orchestras featured and one is 
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World 

famous 


Brenell 


^ Recorders, 
B Decks, 

W Tape Links 




Model STB 2. Half track stereo or 
mono, record/playback plus quarter track 
playback, 4 heads, illuminated edgewise 
meters. 4 separate amps, twin 
recording amps with 4 inputs, each 
with individual attenuators, providing 
utmost flexibility with any combination 
of programme source. 4 channel mixing 
or mono. Twin playback amps with 
variable output via cathode follower. 
Adjustable bias compensation. Optional 
extras, stereo power amplifier with 
monitor speakers. Stereo recorder 
from $645, Mono from $352. 


DECK. 

4 speed tape deck with 3 Papst motors 
(Capstan is hysterisis synchronous) as used 
on all Brenell recorders. Deck for 10)" 

NAB reels also available. Recording heads fitted 
to your requirements. From $118. 


\ • 


m 


i o 


Brenell Hi FI Tape Link features twin recording 
and twin playback . amps. Variable bias and 
original/tape monitor switch. Designed to be 
used with the Brenell 3 head two track or 4 
track stereo deck. It offers immediate playback 
monitoring whilst recording. Used in conjunction 
with any make of high quality amplifier. It is 
capable of superb results. $210. 

The Brenell Hi Fi Link is designed to be used 
with decks having 3 heads. 


RCA OF AUSTRALIA PTY. LTD. 


SYDNEY: 221Elizabeth Street. 61 8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42 4586 
BRISBANE: 173 Ann Street. 2 7884 
PERTH: 280 Stirling Street. 28 5057 
ADELAIDE: Newton McLaren Ltd., Leigh St. 510111 


I 

I 

I 


4 


Mail this Coupon 
to your nearest RCA 
dealer for further 
details. 


r 

i 

i 

i 

i 

i 

L 


Please send me detailed literature on: ! 

Type of Business. . .. .D STB 2 BrmU Recorder * 

Name of Company . . . ....:.Q Breneii Tape Deck. 

Address . .. rr . . . ... . . Q Brenell Hi-Fi Tape Link, j 


RC.190.52M 







TERE 
EQUIPMENT 


SOUND 

1340 MALVERN ROAD, MALVERN 


FULL TECHNICAL 
SERVICE 
AVAILABLE 


Extensive range brand 
names available from 
$100 to $2000 

ALL TYPES OF EQUIPMENT AVAILABLE 

Writ# or phone for prices or 

arrange demonstration any hour 

WHOLESALE AND RETAIL 
Trade enquiries welcomed 
TELEPHONE: 20-4169 


STRAUSS, arr. Doratis Graduation Bi 
—Ballet. WEBER, arr. Berlioz: 1 
Spectre de la Rose—Ballet (Invll 
tion to the Dance, Op. 65). Wi 
Boskovsky conducting the Vlen 
Philharmonic Orchestra. Dec 
“Ace of Diamonds” 12-inch ster< 
SDDA-127. Also in mono < 
ADDA-127. 

Interest: Ballet music. 
Performance: Sparkling roma 

tidsm. 

Recording Quality: Excellent. 
Stereo: Smoothly spread. 

“Graduation Ball” is a ballet with 
somewhat interesting history. It v, 
“made up” by choreographer Da> 
Lichine and musician Antal Dor 
largely from previously unpublish 
Johann Strauss pieces which they fou 
in manuscripts in the Vienna St: 
Opera library. Of added interest 
that it was first performed in Sydn« 
on February 28, 1940, at the Theai 
Royal. 

“Le Spectre de la Rose” is based 
the well-known Invitation To T 
Dance, which Hector Berlioz orch 
trated in 1841 from a piano pic 
“Rondo Brilliant** written by Weber 
1819. It was first performed in Mot 
Carlo in 1911 by the Diaghilev bal 
company. A fantasy, it is the story 
a young girl whose dream lover brie 
appears, dances with her, and th 
changes into a rose. 

Both works make very delightl 
listening, particularly when played Fn t 
sparkling romantic tradition as he 
Boskovsky and the Vienna Philharmoi 
really make them glow. Perhaps 
should be mentioned that Graduati 
Ball includes the well-known “Perpetui 
Mobile” among its many very please 
melodies. 

The recording on this Ace of D; 
monds disc is, as one would expect, 
excellent quality. Surface and ta 
noise are very low and there is neg 
gible distortion. The stereo sound 
smooth and well spread. 

Highly recommended. (J,R.) 

★ ★ ★ 

VIVA MEXICO! Herb Alpert and t 
Tijuana Brass. Universal Reco 
Club, Stereo SUP 759, Mono l 
759. * 

Interest: Music played Latin Arne; 
can style. 

Performance: Cool, moody. 
Quality: Very good. 

Stereo: Excellent spread. 

In another Tijuana Brass record r 
viewed in these columns recently, tl 
performances were lively and evocati 1 
of a happy carefree atmosphere. Irr tt 
record, the mood changes, and Hei 
Alpert with his ensemble plays in tl 
style of the cool school, but the san 
magic is there, which transforms eve 
such a tired old number as “South < 
the Border” into a pleasant musical e: 
perience. 

It will be noticed that some of t! 
numbers included in this selection ha\ 
not even the remotest connection wit 
Mexico, which might cause some con 
ment on the accuracy of the disc’s titli 
The justification, if such be sought afte 
is that the group plays throughout in th 
Mariachi rhythms of Mexico. If yo 
liked the other Tijuana Brass record: 
this is for you. 

The first number on the second sid 
is the famous “Lonely Bull,” which ws 
Herb Alpert’s first big success, and le 
to the formation of the Tijuana Bras: 
The full list of titles is: South of th 
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EST RECORD 




PROFESSIONAL TEST RECORD, 
mono and stereo. Concert-Disc 
(W. & G.) WG-25/2434. 
Interest: Test record. 

Versatility: Good. 

Quality: Excellent value. 

W. & G. Records have recently 
released this local pressing of the 
Concert-Disc PTX-10 test record, 
which was designed both as a work¬ 
ing tool for the audio engineer and 
as checking facility for the advanced 
audio enthusiast. The disc is some¬ 
what unique in that it contains on 
the one disc the majority of both the 
mono and stereo tests currently used 
in system checking. 

Side one features mono test tracks. 
It commences with a reference track 
of 1KC tone recorded at 5.5cM/S— 
“standard recording level/’ This is 
followed by a frequency run record¬ 
ed at —6dB. The run is somewhat 
shorter than usual, but would be 
adequate for most purposes: the tracks 
are 10KC, 7KC, 3KC, 1KC, 250cps 
and 60cps. The 10KC tone is used in 
conjunction with a similar track at 
the end of the side for testing trans¬ 
lation loss. 

Following the frequency run tracks 
are three white-noise tracks in which 
sharp-cutoff filters are alternately 
switched in and out to permit a quick 
check of HF response and one which 
is virtually independent of room 
acoustics. The filters used cut off at 
15KC, 12KC and 10KC respectively. 
Following these three tracks is a 
track having two minutes of white- 
noise for subjective comparisons and 
listening tests. 

An up-and-down chromatic scale 
played on a piano is provided for 
transient testing. This is no doubt 
quite useful, but is perhaps a little 
disappointing in view of the current 
preference for square-wave testing of 
transients. The advantage of square- 
waves is that they permit convenient 
observation and recording using a 
standard oscilloscope. 

Following the chromatic scale track 
are four tracks which may be used 
for testing cartridge tracking. They 
feature single notes played on a bass 
drum at plus 4dB, plus 8dB, plus 
12dB and plus 16db. As the sleeve 
notes point out, very few modern 

rder — Girl from Ipanema — Hello, 
)lly — I’ve Grown Accustomed to Her 
ce — Up Cherry Street — Mexican 
uffle — The Lonely Bull — El Lobo 
he Wolf) — Tijuana Sauerkraut— 
jsafinado — Mexico — Never on Sun- 

y (H - AT \ * * 
LCKGROUND MOODS FROM THE 
MOVIES. Gary Hughes and the 
London Cinema Orchestra. Charles 
Docker, piano solo. Reader’s 
Digest-RCA 12-inch Dynagroove 
stereo, SP-9. 

Interest: Popular movie themes. 
Performance: Big and bright. 
Recording: Top-notch. 

Stereo Quality: Smooth, wide. 
Another recording of movie themes, 
be sure, but this one is not in the 
;ual class. The playing is expansive, 
ight and warm; the themes are a dis- 
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cartridges will remain in the last of 
these tracks at reasonable playing 
force; in fact there are not too many 
which will reproduce the plus 12db 
track without obvious embarrass¬ 
ment. 

As mentioned earlier, side one ends 
with a second 10KC tone track for 
translation loss comparisons. 

Side two commences with 1KC 
reference tones for both left and 
right channels recorded at the stand¬ 
ard stereo level of 3.9cM/S. This is 
then followed by a frequency run 
similar to that on the mono side but 
with each tone provided first for the 
left channel and then for the right 
channel to allow convenient measure¬ 
ment of channel balancing and cross¬ 
talk. 

In place of the white-noise tracks 
the second side has tracks for channel 
orientation, phasing, and wow and 
flutter. These are followed by two 
short music tracks for convenient 
reference. The final two sets of tracks 
provide for signal-to-noise and stereo 
translation loss tests. 

The disc is accompanied by in¬ 
formative sleeve notes. 

Use of the disc is greatly facilitated 
by clear and concise verbal announce¬ 
ments. 

In all, then, a most useful test 
record which will no doubt be of 
interest to many audio workers. Two 
additional features are that it is 
readily obtainable throughout Aus¬ 
tralia, and its attractively low cost: 
only $2.50 retail. Record stores may 
order the disc from W. & G, Distri¬ 
buting Co. (N.S.W.) Pty. Ltd., of 
30-40 Gibbens Street, Camperdown. 
(J.R.) 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing In 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that give* 
high efficiency for Sound Absorption. 
’’IN.NERBOND'* is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a Kur- 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at l6oz sq. yd. 
has a nominal thickness of I" and at this 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 
MELBOURNE-J. H. Magrath and Co. Pty. 

Ltd., 206 Little Lonsdale St. 

BRISBANE—A, E. Harrold Pty. Ltd., 123 
Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories, 81 
Flinders St. 

PERTH—General Accessories, 46 Milligan St. 
If unobtainable 

For 1 iq. yd. ai above rend $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories. 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street, Leichhardt, N.S.W. 
BOX S48 — G.P.O., SYDNEY. 
Phone: 56-2700. 


TRY THIS JUST ONCE... 

Send your name and address with stamp 
and learn how you can have the business of 
your own, or spare time moneymaker, you 
have been looking for. 

Free information for Serious People. 

If not serious, please DON’T write and 
waste our time. 

Dept. R.H.31, BOX 5070, G.P.O., SYDNEY. 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


GP67-IG. A high-quality monaural turnover 
cartridge with an extended frequency response 
and excellent tracking capabilities. A standard 
replacement crystal cartridge for most players 
and changers. Replaces HGP37 and GP6S 
series. Standard 1** mounting bracket. Price: 
$5.85. 

HGP39. Crystal cartridge. Available for 
standard or L.P. recordings for use with 
HGP20 and HGP40 Pick-up Anns. 

Price: Single Sapphire Stylus, $7.25; 

Single Diamond Stylus, $11.35. 


Sole Australian Agents: 



...... . .< 29 Majors Bay Rd., Concord, 

AMPLI0N (A SIA) PTY. LTD. Sydney, NS.W. Phone 73 1227 

Victorian Distributors: ! 

E.W. Cornelius Pty. Ltd. 166 Montague Street, South Melbourne, VICTORIA 
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THE EASIEST TAPE RECORDER TO USE: *S0NY-0-MATI! 


★ SONY-O-MATIC for automatic recording level control (Exclusive to SON Y 


TC. 123 SONY-O-MATIC 

2 speeds. Capstan drive. 
60 minutes dual track 
recording. Dynamic micr. 
Earphone monitoring. 
Easy control. Weight 4 
lbs. Response 6,500 cps 
at 3# ips. 

$60.90 


TC. 900 SONY-O-MATIC 

Battery and mains oper¬ 
ated. Lightweight. Ideal 
for adding sound to film. 
2 speeds, 7,000 cps at 3i 
ips. 2 track. Remote con¬ 
trol micr. Tone control. 
Pause control. Fast for¬ 
ward. 

$102.90 


TC. 357-4 SONY-O-MATIC 

4 track monaural record- 
ing and playback. Self¬ 
threading. 3 speeds. 7 
inch reel cap. P.A. sys¬ 
tem. Dynamic micr. In¬ 
stant stop. Lock facilities 
etc. Response to 15,000 
cps at 3i ips. 

$199.50 


TC. 135 SONY-O+IATI 

2 track monophone ri 
cording and playback, 
inch reel cap. 2 speed 
Dynamic micr. Weig 1 
71b. Instant stop. R 
cords direct from radii 
TV, etc. Response 7,00 
cps at 3i ips. 

$94.5 



TRADE INQUIRIES TO: 
JACOBY, MITCHELL & CO. PTY. LTD. 


N.S.W. 

469-475 Kent St., 
SYDNEY. 
26-2651. 


N.S.W. 

C. Cuplt PI L. 
16 Wood St.. 
NEWCASTLE. 
61-4776. 


VIC. 

IS Abbotsford St.. 
NORTH MELBOURNE 
30-2491. 


OLD. 

T. H. Martin PI L. 
35 Charlotte St., 
BRISBANE. 
2-1785. 


S.A. 

Earley and Fahy 
Ltd., 

77 Wrlpht St.. 
ADELAIDE. 
51-5117. 


TAS. 

K. W. McCulloch 
Pty. Ltd.. 

109 York St.. 
LAUNCESTON. 
2-5322. 


W.A. 

Standard Mercantile 
Co., 

47 Monash Ave., 
Como. PERTH 
67-3714 


A.C.T. 

H. C. Daynes 
(Radiovision P/L.), 
75 Investigator St. 
RED HILL. 
9-4554. 
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tion from hit movies ranging over 
years; and the recording is RCA 
lagroove at its very best: superb. It’s 
sort of disc a reviewer hates, be- 
$e one can’t find anything about it to 
cise! All I can say is that it’s a 
winner. 

nd yet how much do you think 
der’s Digest are asking for it? The 
gering sum of one whole dollar— 
0. If it’s an advertising stunt, there 
ild be more of ’em; if it’s not, R-D 
j finally flipped their corks. . . . 
he tracks are: Charade—Days of 
e and Roses—Title Theme from 
i Jones—Golden Earrings—Theme 
1 The Apartment—Theme from Law- 
e of Arabia — Theme from A 
mer Place—Title Theme from Anas- 
i—Theme from La Dolce Vita— 
i theme from Deception—Love for 
5—yThe Sweetest Sounds. 

Dpies of the disc are obtainable only 
i Reader’s Digest Association Pty. 

, Box 65, G.P.O., Sydney. (J.R.) 

★ ★ ★ 

: IMMORTAL PERCY FRENCH. 
Brendan O’Dowda with Philip 
Green and his orchestra. Mono, 
Columbia 330SX-7756. 

Interest: “Irish troubadour.” 
Performance: Excellent. 

Quality: Good. 

> precis the biographical notes on 
jacket, Percy French was born at 
nyquin, Co. Roscommon, in 1854, 
despite his family’s poverty, was 
to Trinity College, Dublin, to study 
engineering. But Percy French was 
5 interested in writing, painting, 
c and the stage. He tried his hand 
1 these activities, ending up in Lon- 
in 1900, where he became a highly 
;ssful entertainer, with his banjo, 
songs and his lightning sketches, 
of which revealed his basic love 
bis native Ireland. Through World 
I, he spent much time intertaining 
)s, and died in 1920. 
sh tenor, Brendan O’Dowda, is ree¬ 
led as a leading exponent of Percy 
ch’s whimsical songs and, in this 
n, he presents a group of songs v 
h are highly enjoyable, with their 
ally Irish lilt, idiom and humour: 
jry’s Mounted Fut—The Mountains 
dourne — Whistlin’ Phil McHugh 
iortnamona — Come Back Paddy 
ey — McBreen’s Heifer — Phil The 
sr’s Ball—The Emigrant’s Letter— 
in Oge—Father O’Callaghan—Are 
Right There Michael?—Donegan’s 
$hter. 

ngs, voice, diction and accompani- 
are all good, adding up to an 
n well worth a hearing, if the con- 
appeal (W.N.W.). 

★ ★ ★ 

RETTA EVERGREENS. Hilde 
Gueden (soprano) with the Vienna 
State Opera Orchestra conducted 
by Robert Stolz. Decca Ace of 
Diamonds, Stereo SDDA 132, Mono 
ADDA 132. 

Interest: Soprano arias from operet¬ 
tas. 

Performance: Competent. 

Quality: Good. 

Stereo. Not particularly noticeable. 
)th Hilde Gueden and Robert Stolz 
internationally famous in their res- 
ve spheres for their performances 
perettas, so it is not surprising that 
performances on this disc are com- 
ltly rendered, Madame Gueden’s 
rol of pitch and phrasing are 
lplary, but there is a certain stiff- 
in her delivery which becomes 
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noticeable here and there. This is par¬ 
ticularly so in the “Laughing Song” 
from Die Fledermaus, where her deli¬ 
berate and separate enunciation of the 
“Ha, ha, ha’s” sounds more like the 
hollow mirth following the telling of a 
bad joke rather than the rippling 
laughter of the coquette Adele. It 
should be noticed however, that Madame 
Gueden usually sings the part of 
Rosalinde in this operetta, for which 
her style is much better suited. 

Presumably the material presented 
here is taken from recordings made a 
few years ago, since the sound quality 
does not quite attain the excellent stan¬ 
dards of modem recordings, although it 
is still very good. There was also a slight 
but noticeable surface noise on the re¬ 
view record. The stereo spread is not 
significant enough to warrant attention. 

As a selection of evergreens from 
operetta, some of the numbers chosen 
contrast strangely with the omissions. 
One might have expected to find some¬ 
thing from “Merry Widow” for example, 
especially the famous “Vilja” aria, which 
Madame Gueden sings very well on 
another Ace of Diamonds recording. 

Be that as it may, here is what you 
get on the disc: Entry of Mariza — Sag 
Ja (both from Grafin Mariza) — Mein 
Liebeslied Muss Ein Walzer Sein (White 
Horse Inn) — Kosende Wellen (Der 
Zarewitch) — Heut’ Konnt* Einer Sein 
Gluck Bei Mir Machen (Madame 
Pompadour) — Nuns’ Chorus (Casan¬ 
ova) — Hor Ich Cymbalklange (Zigeu- 
nerliebe) — Du Sollst Der Kaiser Meiner 
Seele Sein (Der Favor it) — Mein Herr 
Marquis (Adele’s Laughing Song from 
Die Fledermaus) — Sie Nicht Bos (Der 
Obersteiger) — Held Meiner Traume 
(The Chocolate Soldier)—Wiener Blut. 
(H.A.T.) ★ ★ ★ 

BALLADS OF THE GREEN BERETS. 

S.-Sgt. Barry Sadler, songs arranged 

and conducted by Sid Bass. RCA 

Dynagroove, Stereo LSP-3547, 

Mono LPM-3547. 

Interest: Vietnam war songs. 

Performance: Good of its type. 

Quality: Very good. 

Stereo: Well done. 

This record received a vicious mauling 
at the hands of critics in U.S.A., who 
described S.-Sgt. Barry Sadler’s tunes 
as “amateur” and his lyrics as “corny.” 
The subsequent success of the record 
and its present position high on the 
list of the hit parade shows once again 
that the opinions of critics do not 
necessarily reflect public taste. 

Apart from the first number, “Ballad 
of the Green Berets,” which extols the 
virtues of the men chosen to serve in 
this elite American fighting unit, the 
songs on this disc could be described as 
the “cris de coeur” of an American 
fighting man in Vietnam. In view of 
Australia’s involvement in the same 
conflict, the sentiments expressed will 
strike a sympathetic chord here. The 
situations described must be regarded 
as authentic, since Barry Sadler is a 
Vietnam combat veteran. 

The tunes themselves have a familiar 
ring, and one realises that they have a 
close affinity with the ballads of the 
cowboy era. The best advice I can 
give intending purchasers is to get to 
know the songs from the repeated 
playings over the radio. If you like 
them, I can otherwise recommend this 
disc, since the sound quality and stereo 
separation are both excellent. 

The Ballad of the Green Berets— 


WHY 

COMPONENT 

STEREO? 


Component Stereo High Fidelity 
in its simplest: terms is a phono¬ 
graph offering the highest quality 
sound possible. 

Therefore, because the compo¬ 
nent parts are not all assembled 
together in one cabinet at the 
factory, flexibility of placement 
on your bookshelves, desk or 
built-in furniture makes them the 
home planner’s dream. 

No longer the experts domain 
—a basic component stereo sys¬ 
tem can be set up and operated 
in no time. You simply plug the 
units together! 


WHY 

U.R.D. 

COMPONENTS? 


Because we at U.R.D. take pride 
in ensuring that whether it be 
individual components, or a com¬ 
plete stereo system — the end 
results will be to your complete 
satisfaction. 

One of our most popular sys¬ 
tems has been the following 
combination:— 


(a) LAB 80 Automatic Transcription Turntable. 

(b) Rogers Cadet III Amplifier. 

(c) 2 Goodmans Maxim Loudspeakers. 



Other systems available from 
£100 ($200), so why not call and 
discuss your sound requirements 
with our staff of experts. 

Custom installation—our 
specialty. 




Full technical information & illustration on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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CLASSIC TAPE RECORDERS 


SALES AND SERVICE 


93B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 
Telephone 79-2618 

NEW RELEASE! 


FULLY TRANSISTORISED, light weight, hi fidelity tape recorder, using 14 SILICON TJUVNSISTORS for ex¬ 
treme performance and reliability (max. operating temperatures of silicon ISMPtttE^SSR ^Distortion less than 
TRANSFORMERLESS PUSH PULL output stage giving 5W (rms) OUTPUT (lOw peak). Distortion less tnar 


This° is more than twice the output of most tape recorders available at present. Ideal for use as a Hi-Fi AMPLI¬ 
FIER Ready to connect to any record player. Record changers in portable matching carrying cases available. 

MODEL TR 9 

2 Trock £74/10/- 4 Troek £78/10/- 

Price include* dynamic Mic, Tape and Spool 


• 3 speeds. 

• Response 35-18,000 
c.p.s. 

• Separate treble and 
bass. 

• Push-button opera¬ 
tion. 

• Wow .15%. 



• 7in spools. 

• Beautifully styled tim 
ber cabinet. 

• Meter level indicator. 

• Position for 3rd 
head. 

• Monitoring through 
speakers. 


Definitely superior in every respect to any other recorder under £100. Model TR9 special fitted with 3rd head 
—sound-on-sound—Dual track operation—high level stereo—sound with sound—Monitor tape or signal—Echo- 
Mixing £18 extra. Recording tapes at reduced prices, 7in 1200ft. £1/10/. 

ASK FOR PAMPHLETS 


CONVOY 


SAVINGS 


I AND HOW TO MAKE THEM 


• WE are direct importers 

• WE actually supply many of the discounters 

• WE advertise discreetly, economically 


$ SAVE $ 


BECAUSE YOU MUST PAY FOR ALL ADVERTISING 


• DEDUCT ADVERTISING COSTS 

• DEDUCT HIGH RENTAL 

• DEDUCT MIDDLE MAN'S PROFIT 

• DEDUCT DOUBLE HANDLING 

YOU ARE LEFT WITH THE CONVOY PRICE 

DISCOUNTING IS NOW OUTDATED WITH DIRECT IMPORTING 


CONVOY INTERNATIONAL 


449 KENT STREET, SYDNEY 

Telephone 29 6475 


SPECIAL 

WALKIE-TALKIES 
FEW SAMPLE SETS 
BRAND NEW £17.0.0 PR. 

POST FREE 


llllllllllllllllllllll 
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er from Vietnam — I’m a Lucky 

— Garet Trooper — The Soldier 
Come Home — Salute to the 

ses — I’m Watching the Raindrops 

— Badge of Courage — Trooper’s 
ent — Bamiba — Saigon — Lulla- 
H.A.T.) 

★ * ★ 

IBOREE with The Cattlemen and 
Frank Saunders. Readers Digest, 
Stereo SP6. 

Interest: Traditional and modem 
cowboy songs. 

Performance: Generally good. 
Quality: Very good at the price. 
Stereo. Normal spread, 
his disc is one of a number currently 
g released by "Reader’s Digest” at 
astonishingly low, price of $1. The 
Jard of performance and sound 
ity is far better than one is entitled 
xpect at this price, so people who 
have been disappointed in the past 
"bargain price” records need have 
such fears on this occasion. The 
rd is available direct from Reader’s 
sst, Box 65, G.P.O., Sydney, 
he record features songs associated 
the cowboy era. Some are the 
tine product, others are the Holly- 
d variety, but they are all good 
s. On one side of the disc, The 
lemen give their renderings of six 
s, while the other side is devoted to 
lk Saunders with guitar singing six 
3. Frank Saunders has the virtue 
ounding authentic, if vou disregard 
female choir which intrudes from 
to time. The Cattlemen sound 
tly what they are, a group of radio 
rtainers grouped around a micro- 
ic, singing slick harmonised arrange- 
ts. One seldom hears these 
d tunes on the radio nowadays, so 
ou like cowboy songs, here is a 
ige to obtain a good selection for 
irgain price. 

de 1 (The Cattlemen). Red River 
5y — The Yellow Rose of Texas— 
l Water—Tumbling Tumbleweeds— 
Last Round-up—Wagon Wheels. 
2 (Frank Saunders). Home on the 
ge—Clementine—Oh, Susanna—The 
Chisholme Trail—Blue Tail Fly— 
tucky Babe, (H.A.T.) 

★ ★ ★ 

TERS, BUSHRANGERS AND 
DUFFERS. Traditional Australian 
Songs, sung by Gary Shearston. 
With Richard Brooks on harmonica, 
Kemp Fowler on concertina, Les 
Miller on banjo and guitar. CBS 
12-inch mono, BP-233288. 

Interest: Australiana. 

Performance: Authentic, moving. 
Recording: Variable; satisfactory, 
uthenticity is the keynote of this 
rding of songs of the bushranging 
presented by well-known local folk- 
3 r Gary Shearston. Two songs are 
ented without accompaniment; 
rest have a poignant backing with 
nonica, concertina, banjo or guitar, 
irstone himself avoids sentimentality, 
rting a dry and forced tone which 
etimes oppresses but often illu- 
ates the passions in the songs to a 
arkable and occasionally very mov- 
degree. 

ccompanying the disc is an informa- 
and poignantly illustrated set of 
s prepared by Edgar Waters, giving 
background to each of the songs 
discussing the men whose precarious 
tence and exploits form the contents, 
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The songs presented are Moreton Bay 
—Jim Jones—The Cyprus Brig—Bold 
Jack Donahue—The Maryborough Min¬ 
er—Frank Gardiner—Jack Power—The 
Wild Colonial Boy—Wallaby Stew—The 
Eumerella Shore—Ben Hall—The Death 
of Ben Hall—The Streets of Forbes—My 
Name is Edward Hall—Farewell To 
Greta—Stringybark Creek. 

The recortling quality is somewhat 
variable, with occasional microphone 
overload evident on sibilants and plo¬ 
sives, but otherwise quite satisfactory. 

For those who seek authenticity, 
recommended. (J.R.) 

★ ★ ★ 

PAT BOONE SINGS WINNERS OF 
THE READER’S DIGEST POLL. 
Mono, Dot (Festival). ZL-31,860, 
Interest: Selected favourites. 
Performance: Fair. 

Quality: Good. 

The performance of the accompanying 
orchestra, conducted by Pete King, is 


above average and, except in two tracks 
his arrangements leave little to be de¬ 
sired. 

Unfortunately, the same cannot be said 
of the singer. Pat Boone’s tendency to 
turn Ute word "and” into a groaned-out 
sentence, together with his jazzed up 
version of 01’ Man River, did nothing to 
win over this reviewer. And, while he has 
a reasonably pleasant voice, the same¬ 
ness of it becomes wearisome after three 
or four tracks. 

The saving feature of the disc is the 
group of "evergreen” melodies featured, 
among those being a very old one, 
"Grcensleeves,” which appears under the 
title "We Gaze On Tomorrow.” 

Other tracks are: You’ll Never Walk 
Alone — Misty Moonlight Serenade — 
Smoke Gets In Your Eyes—Tonight— 
Night And Day—Tea For Two—All The 
Things You Are — I Left My Heart In 
San Francisco — As Time Goes By. 

A moderately pleasant disc — when 
taken in small doses (K.W.). G 


Suddenly, small 
tape recorders 
sound 
big! 


This is the biggest-sounding 
little tape ever. The Grundig 
TK6. Features twin-track re¬ 
cording. Two tape speeds (31, 
li ips). A frequency range of 
50-13,000 cps. 

Mains output stage of 1.6 W 
(1.5 W for batteries), plus an 
automatic mains and batteries 
selector. 

The high-frequency controlled 
brushless motor of the TK6 
represents the most up-to-date 
development in design. Results 
in outstanding reliability and 
freedom from noise. 



All the big tape features, too! 
Like 6 push-buttons. Tone con¬ 
trols. Monitoring control. Tape 
counter. Sockets for mike, 
gram., radio, car battery or 
additional speaker. A top- 
quality unit for $229 (£114-10-0). 



SALES & 
SERVICE 


N.S.W.: 443 Kent Street, Sydney 29.1275/6/7 

VIC.: 368 Little Bourke Street, Melbourne 67.1197 
W.A.: 144a William Street, Perth 21.6500 

QLD.: King & King, 77 Queen St., Brisbane 2.3711 

S.A.; 77 Wright Street, Adelaide 51.5117 


GE:P301 
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PROFESSIONAL 4-SPEED TURNTABLE 
WITH HYSTERESIS SYNCHRONOUS MOTOR 


MAGNECORD 


FEATURES 


1. MOTOR —Skilfully designed 
and tested 4 pole capacitor- 
start hysteresis synchronous 
motor provides extremely low 
vibration and stability of each 
speed. 


Wow and flutter which are 
caused by vibration of mechan¬ 
ism and leakage flux are also 
eliminated by utmost care and 
craftsmanship. 

2. TURNTABLE— Finely finished 


12" diameter aluminium die¬ 
casting turntable, with heavy 
rim for flywheel effect, guaran¬ 
tees the safest performance. A 
firm rubber mat protects record 
against abrasion and prevents 
flutter. 


SPECIFICATIONS: 


Recommendable stylus pressure: 12 gr. Maxi¬ 
mum. 

Turntable: 12" diameter aluminium diecasting 
1.65 kg. 

Accessories: 45 rpm centre knob, PU mounting 
plate, mounting screws. 


Speed: 16|, 33i, 45, 78 rpm. 

Motor: 4 pole capacitor-start hysteresis synchro¬ 
nous motor. 

Voltage: 240V 50 C/S. 

Power Consumption: 15 watts. 

Wow and Flutter: 0.1% Maximum. 


Spare Parts available in all states. 


MAGNECORD AUSTRALASIA PTY. LTD., 
CHAPMAN HOUSE, 210 CLARENCE ST 
SYDNEY. PHONE 29-1704. 


Interstate Agents-. Maurice Chapman Magnetord Pty. Limit| 
Telephone No. 85-4654, Melbourne. Neil Muller Pty. Limit 
Telephone No. 71 1162, Adelaide. Chandlers Pty. Ltd. 
Telephone No. 31-0341, Brisbane. 
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POPULAR JAZZ 

Reviewed by GRAEME BELL 


DEN TROMBONE FAVOUR- 
ITES. Warren Covington and His 
Orchestra. Stereo, Festival SDL- 
931,813. (Also available in Mono.) 
Interest: Trombone. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Normal spread. 

'ere is a really first-class trombonist 
ng tribute to the great jazz trombon- 
who have appealed to him in the 
se of his career. While not attempt- 
to impersonate the originators, War- 
Covington displays great familiarity 
i the distinctive phrasing and tone of 
tive men who have shaped the pro- 
s of this beautiful instrument. 

[t’s All Right With Me” is one of the 
tracks, recalling the great team of 
Johnson and Kai Winding with one 
the best arrangements on the disc, 
aimy Young’s “Margie,” Miff Mole’s 
> O’ My Heart,” Tommy Dorsey’s 
Never Smile Again” and Jack Tea- 
len’s “I Gotta Right To Sing The 
js” are just some of the great per- 
lances in this very satisfying “New 
rid of Sound” album. 

★ ★ ★ 

KES OF DIXIELAND. Recorded 
“Live” at Bourbon Street, Chicago. 
New World of Sound (Festival), 
Stereo SDL-931-773. (Also available 
in Mono.) 

Interest: Traditional Jazz. 
Performance: Very good. 

Quality: Very good. 

Stereo: Normal. 

>n this disc the Dukes come up 
:h better than I’ve ever heard them 
>re—and what a treat to find Barrett 
ms on drums and Gene Schroeder on 
10 ! But the star is unquestionably 
y Fuller, whose inventive clarinet 
ays holds interest. Chicagoan Dave 
nington replaces the regular Freddie 
unto on trombone, and the rest of 
personnel is made up of Frank 
unto on trumpet, Papa Assunto on 
jo and trombone, and Red Brown on 
s. The rhythm section swings like 
i on some tracks, but the most notable 
lg about the whole album is the 
•ice of tunes. 

The big fault of nearly all American 
tieland records is the monotonous re¬ 
tting again and again of Dixieland 
tidards, but on this album the Dukes 
ft taken a leaf out of the English jazz 
ids’ book, and given a jazz treatment 
some non-jazz tunes such as “Fiddler 
the Roof” (the most interesting tune 
the record), “Charade,” “More,” “I 
11 Wait For You” (theme from “Les 
rapluies De Cherbourg”), in addition 
such old faithfuls as “High Society” 
i “South Rampart Street Parade.” 
This is first-class happy jazz, by a band 
lich is doing big business in the States, 
d the audio quality is good. 


FRANK COUGHLAN AND HIS 
DIXIELANDERS. Readers’ Digest- 
RCA, Stereo RDS-SP8. (Also avail¬ 
able in Mono.) 

Interest: Mainstream jazz. 
Performance: Moderate. 

Quality: Too much echo. 

Stereo: Doesn’t add anything. 

This was recorded in Sydney, and 
apart from the leader on trombone, 
features Ken Brentnal trumpet, Jim 
Ryan clarinet, Ron Murray tenor saxo¬ 
phone, Ed Gaston bass, Colin Nolan 
piano, and Johnny Sangster and Tom 
Bone on drums. 

Frank Coughlan is the father of Aus¬ 
tralian jazz, and as such has had a great 
influence on other players in this country. 
I well remember my brother Roger 
and our contemporaries in Melbourne 
worshipping at the feet of this great 
musician at the Faulkner Park Kiosk on 
Sunday afternoons, way back in the late 
thirties. However, it is now 1966, and I 
wonder why this man was not recorded 
by one of the leading companies when 
he was in his prime. 

To my mind the cover design leaves 
a lot to be desired; another criticism I 
would add is that the sleeve notes have 
nothing to do with the record contents. 
However, against this we can set the fact 
that the disc can be bought for the very 
low price of one dollar, with no 
strings attached, from Reader’s Digest 
Association, 86 Stanley Street, East Syd¬ 
ney. 

★ ★ ★ 

STANDING OVATION AT NEW¬ 
PORT. Herbie Mann. Atlantic (Fes¬ 
tival), Stereo SAL-931,816. (Also 
available in Mono.) 

Interest: Modern jazz. 

Performance: Warm and exciting. 
Quality: Very good. 

Stereo: Normal spread. 

Three of the four tracks on this album 
were recorded live at the Newport Fes¬ 
tival, and the fourth was cut at the 
Village Gate. If you like jazz flute and a 
boom-chitty rhythm like Watermelon 
Man, then this disc is a must, because 
Mann blows more flute than you’re 
likely to find. 

Apart from Herbie, you’ll hear swing¬ 
ing piano from Chick Corea on “Stolen 
Moments,” conga drumming from 
Carlos Valdes on “Patato,” and some 
biting trombone from John Hitchcock 
and Mark Weinstein on Mann’s original 
“Mushi mushi.” 

The group is completed with vibist 
Dave Pike, bassist Earl May, drummer 
Bruno Carr; and for “Cornin’ Home 
Baby,” Herbie called upon its composer, 
bassist Ben Tucker, to join them in a 
performance which earned them such a 
standing ovation that they had to return 
to the stage before the next act could 
come on. a 
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This is the world's 
[west Pre-amplif ier 


DYNAKITS 



PAS—3X 

Dynaco pre-amplifiers have such 
low distortion and noise, such 
high quality that it seemed point¬ 
less to attempt improvements. 
Now, however, there is a new 
worthwhile modification which re¬ 
tains the infinite resolution capab¬ 
ility of continuous tone controls 
but removes all frequency and 
phase discriminating networks 
from the circuit when controls are 
on mechanical centre. 

A Kit converts PAS-2 or PAS-3 to 
the new PAS-3X. $15.70 

Write for a leaflet and see tone 
burst, square wave tests etc. and 
prove for yourself why you can 
never get better overall quality 
regardless of how much money 
you spend. 

AMPLIFIERS 

There are Dynakit amplifiers in all 
power brackets which will do 
justice to the perfectionist's pre¬ 
amplifier. All are rated for con¬ 
tinuous power. 

Dynakits for 60 watts rms per 
channel, 35 watts, 17^ watts etc. 

For other high quality amplifiers, 
radios, tape recorders, speakers or 
hi-fi components write for quote or 
call and listen in our modern show¬ 
room. 


B & O, S.R.T., Labcraft, Jobo, 
All-balance, Peerless, Clearway 
and other makes in stock, 

DANISH HI-FI PTY. LTD. 

66 MAYSTON ST., HAWTHORN 
PHONE: 82-4839 

N.fi. Near CAMBBRWBU Station 
in "The Hub." 
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foster dynamic microphones 



50K ohms £5-12.0 
50 ohms £4-18-6 
Price Re+ail Plus Tax 
Frequency Range 
100-12,000 C/S. 


50K ohms £2-14-0 
50 ohms £2-5-7 
Price Retail Plus Tax 
Frequency Range 
200-I0.000C/S. 


50K ohm £4-16-0 
50 ohm £3-18-4 
Price Retail Plus Tax 
Frequency Range 
50-15,000 C/S. 


ZEPHYR PRODUCTS PTY. LTD. 

70 BATESFORD ROAD. CHADSTONE. VICTORIA. — PHONE: 56 7231 


AGENTS D. K. Northover & Co.—Neil Muller Lfrd.—Homecrafts, (Tas.) Pty. Ltd.—Jacoby, Mitchell 
& Co, Pty. Ltd.—T. H. Martin Pty. Ltd.—P. H, Rothschild & Co. Ltd., New Zealand. 


Sure Brite Picture Tubes 

ALL TYPES OF TUBES AVAILABLE EXCEPT BONDED 


Year Warranty 
$10 plus dud 


2 Year Warranty 
$12 plus dud 


Second Quality 
$8 (See below) 


27 inch $20 plus dud 
All prices cosh or COD 


FULL WARRANTY: 

Any tube returned to Sure Brite under warranty 
is replaced with another one at no extra charge, 
regardless of whether it tests good or not, so long 
a$ it is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to Lewisham Station, freight paid. 
Orders filled same day received. All freight 
charges to be paid by customer. 

LARGE STOCK 

We always have 200 to 400 tubes in stock. All 
Australian types except bonded. When ordering 
state which price tube you want, otherwise the 
$12 tube will be supplied. 


THESE ARE 
TRADE PRICES 


DELIVERY 

Free delivery on, tubes Mon. Wed. Fri. inter sub¬ 
urbs only. 

SECOND QUALITY 

Some Second Quality Tubes at only $8.00 

DUDS 

Must be under vacuum and scratch free. 

We can sell 17 inch without dud for $6 extra 
21 inch without dud for $8 extra. 

TUBES 

We can supply tubes with 12 volt 300ma heater 


Sure Brite Picture Tubes 

22A VICTORIA STREET, LEWISHAM, SYDNEY, N.S.W. PHONE 56-6363 
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TRADE REVIEWS 
AND RELEASES 


Australian-made Oscilloscope 

I 

The oscilloscope pictured here is the model 500B general- 
purpose 5-inch instrument from B.W.D. Electronics Pty. Ltd. 
0r 331 -333 Burke Road, Gardiner, Victoria. It combines high 
sensitivity and wide bandwidth with convenience of operation 

and low cost. 


tended for general laboratory use, the 
1 incorporates a vertical amplifier having 
isic sensitivity of 30mV/cM at a band 
h of DC-4MC(=3dB), and an input 
iuator providing ranges down to 
'cM in 1:3:10 steps. The risetime is 
ed as 70 nanoseconds; a DC blocking 
citor can be switched in series with 
input. An additional lOmV/cM range 
rovided at a reduced bandwidth of 
2MC (==3dB). A vernier gain control 
■ovided in addition to the preset “cal” 
rol, permitting the sensitivity to be 
ced to lOOV/cM if required, 
le amplifier itself employs five valves 
provides balanced deflection. The 
iuator input impedance is approximately 
shunted by 50pF. A minimum of lOcM 
ction is possible up to 1MC, and greater 
5cM at 5MC. An alternative version 
mailable with differential input, 
calibration signal is available on the 
cal sensitivity switch. A minor criticism 
is that the amplitude of the signal 
>t shown on the front panel—one must 
back to the manual to discover (or 
cover) that it corresponds to a 4cM 
ction. 

te horizontal amplifier of the 500B has 
ndwidth of DC-200KC (=3dB). It may 
ised for external signals, having an 
t sensitivity of 500mV/cM (which may 
educed to lOV/cM) and an input 
dance of 1M shunted by lOOpF. 
le timebase of the instrument consists 
Miller integrator driven by a bi-stable 
lop. It may be operated in either free¬ 
ing or triggered modes to provide 
ds of from 1 uS/cM—500mS/cM 

rox. 0.2cps—100KC). Linearity is 
ed as within 2 per cent at lOcM deflec- 
and there is a continuously variable 
p expansion which gives an equivalent 
i width of at least 50cM up to a 
d of lOuS/cM. The timebase output 
vailable at the front panel from a 
ce of IK impedance. 



Synchronisation and triggering may be 
automatic at zero-crossings or adjustable in 
level, and from either positive-going or 
negative-going sections of the signal. HF 
and LF filters are provided for selective 
triggering or synchronisation; also available 
are positive and negative polarity mains- 
reference modes. External triggering signals 
may be applied, to a terminal having an 
input impedance of 1M shunted by approx. 
30pF. 

Positive-sense intensity modulation may 
be applied to the CRT by means of a 
terminal on the rear panel. A waveform 
of approx. 20V p-p will just produce trace 
cut-off on negative peaks at normal trace 
brightness. Input impedance for intensity 
modulation is O.OluF and 15K. 

Display on the 500B is bright and sharp,* 
as a result of the 2500V total EHT applied 
to the CRT. Of this + 1200V is applied 


Windowfall" Test Proves Meter Durability 


recent addition to the Paton Instru¬ 
ts range is the Model C.P.4 flush 
mted Milliammeter. This instrument 
rporates taut-band suspension and a 
tan” (Polycarbonate) clear plastic hous- 
resulting in an extremely rugged instru- 
t which will withstand a considerable 
>unt of rough handling, 
he C.P.4 is available in all the normal 
ing coil (DC) moving coil rectifier (AC), 
mocouple (RF) and moving iron (AC) 
;es, and is interchangeable with the 
ier bakelite housed model. It is also 
lable with a special Lexan escutcheon 
“behind the panel” mounting. 

•CT RON ICS Australia, June, 1966 


The ruggedness of the Lexan housing 
and taut-band suspension combination was 
proved dramatically in an incident which 
took place recently at the Paton Instru¬ 
ment’s works. A series of controlled bump, 
shock and vibration tests had no effect 
on the instrument, so the test sample was 
deliberately thrown out from a first floor 
window, resulting in a drop of 20 feet 
on to a concrete footpath. Even after 
several such drops, the instrument suffered 
no major damage and still functioned satis¬ 
factorily. (For further details, apply to 
Paton Electrical Pty. Ltd., 90-94 Victoria 
Road, Ashfield, N.S.W.) 


to the post-deflection electrode of the tube 
and —1300V to the gun electrodes. Both 
supplies are produced via voltage multi¬ 
plication circuits from the mains trans¬ 
former. Spot astigmatism may be corrected 
via a front-panel control. 

In appearance the 500B is quite attrac¬ 
tive, in a two-tone grey lacquer finish. 
Front-panel layout is functional and con¬ 
venient, and testifies to thoughtful design. 
About the only criticism we would make 
about the unit reviewed is that the panels 
which form the top, bottom and sides of 
the case are insufficiently fastened; this 
tends to detract from the attractiveness of 
an otherwise rugged but lightweight design. 

The tube screen is fitted with a detach¬ 
able graticule and green filter, and has 
facility for camera mounting. A tilting foot 
or “bail” is provided for convenient bench- 
top use. 

In operation the instrument is straight¬ 
forward and convenient to “drive”; its per¬ 
formance agrees quite closely with the 
manufacturer’s specifications. Incidentally, 
the instrument conforms to Australian 
Standard Specification CPT/3, including 
Environmental Specification K114/D. 

Cost of the 500B is quoted as $320, 
plus tax where applicable. The instrument 
was sent for review by the manufacturer, 
at the above address, and all inquiries may 
be directed to the manufacturer or to 
Watson Victor Pty. Ltd., their distributors 
in all States. (J.R.) 


DE-SOLDERING 
_TOOL_ 

ADCOLA PRODUCTS PTY. LIMITED 
have recently introduced a new soldering 
tool on the Australian market. This new 
tool is based on the Adcola “M” series 
soldering iron and features a suction device 
for the removal of solder holding compo¬ 
nents terminated on printed wiring boards. 
A series of tips are available with the iron, 
some of which are for standard soldering, 
the others for the “de-soldering” function. 

The de-soldering tips are hollow and 
stainless steel lined. When these tips are 
inserted in the barrel 
of the iron the centre 
tube is connected to a 
small plastic bulb at¬ 
tached to the handle. 

To remove the solder 
from a joint the bulb 
is first depressed by 
the forefinger and the 
tip then applied to the 
joint. When the solder 
reaches a liquid state, 
removing the fore¬ 
finger from the bulb 
develops suction to 
draw the molten sol¬ 
der into the hollow 
tip. 

The solder may then 
be ejected by depress¬ 
ing the bulb while 
holding the iron over 
a suitable container. 

We subjected a sample 
iron to a trial run in 
our laboratory and 
found it extremely 
convenient for work¬ 
ing on printed wiring boards. We had reser¬ 
vations at first as to the danger of the 
molten solder being squirted out and causing 
an injury. However, this thought was soon 
dispelled as, even with deliberate attempts 
to squirt the solder, it travelled only a very 
short distance. 

The de-soldering soldering tool, Cat. No. 
M207, is available in various operating 
voltages including 240V AC. Further 
details can be obtained from Adcola Pro¬ 
ducts Pty. Limited, 12 Churchill Street, 
Mont Albert, E10, Victoria, or from Adcola 
distributors. 



j. 
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500V "UNIMEG 

INSULATION TESTER 

RANGE. .25 to 50 megohms at 500 volts test potential. with centre 
scale at 3.5 megohms. 

One of the most common faults causing the malfunction or failure of 
electrical equipment is insulation breakdown. 

The gradual deterioration of insulation over a period of time can be 
detected by regular inspection and testing. 

A quick and efficient test of electrical equipment, appliances and elec¬ 
trical wiring can be made by using University Graham’s “UN I MEG.” 

This ruggedised portable transistorised insulation tester used regularly will 
detect failures in their early stages thus preventing expensive breakdowns 
which could occur at inconvenient times. The unit consists of a stable 
transistorised oscillator the output voltage of which is then stepped up 
by a transformer and in turn converted to 500 volts DC by high voltage 
rectifiers. 

The power is supplied by a 9 volt transistor radio battery and by the 
nature of the unit's intermittent operation and its reserve voltage, long 
battery life can be expected. 

For more information on “UNIMEG” or any electrical measuring prob¬ 
lem consult:— 

THE “UNIMEG” IS QUICK AND SIMPLE TO USE. 

1. “Short” the test leads, press the push switch, and adjust the 
potentiometer, to indicate full scale on meter. 

Note: (The 500 volt potential is present only when switch is 
depressed.) 

2. Connect test leads to circuit under test, and press push switch. 

3. Read resistance directly off scale. 

Solid leather carrying case, with combined shoulder and hand strap, 
available as an extra. 

REPRESENTATIVES: 

W.A.: Atkins (W.A.) Ltd., QLO.: K«ith P«rcy & Co. Pty. Ltd.. 

894 Hay Street, Perth, W.A. Box 1478V, G.P.O., Brisbane, Qld. 

S.A.: George Procter, TAS.: W. P. Martin and Company. 

52 Gawler Place, Adelaide, S.A. 188 Collins Street Hobart. 

VIC.: Eastern Instrument Services and 134 Cambridge Street, 

Pty. Ltd., Launceston. 

38 Milton Parade. Malvern, SE4, 

AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 


106 BEIMORE ROAD, RIVERWOOD, N.S.W. 
Telephones: 53-0644 (5 lines) 

Telegraphic Address: "Raquip,"' Sydney 


AUSTRALIAN SOUND AND TV CO. PTY. LTD. 


35-39 YARRA BANK ROAD, SOUTH MELBOURNE 

61-3024 TELEGRAPHIC ASSOUND. MELBOURNE 

Manufacturers and designers of the 
most reliable commercial amplifiers 

available today. Any of our stock DFMONSTRATORQ PA 

amplifiers will meet any standard Gov- DLMUINMKAlUKb r.A. 

ernment Specification. Each indi- SYSTEM 

vidual amplifier is custom built. Our 

250/300 watt units were selected for T _ 

the Qantas project in Sydney in com- a IS 

petition with American counterparts. m Trandctnric^ 

All amplifiers can be purchased tropi- 9 1 ransislonsea 

ca 2 / S 4 u> * 4 % • Will efficiently cover 500 

12 / 15 W ?“.« people. 

Kw :: fr III :IS 2 5 • Works off Torch Batttries 

100/120W .. From $113.30 to $117.66 * Printed Circuit 

250/300W. ..On application ^ 

Complete with Hi Imp input and tone • , e mos * advanced self-COn- 
controi Pick-up input and tone control, tained P.A. System available 

100 V line out. Tax 121% unless to be ^ u r , ... VT , 

used for Music purposes then 25% 50 Can be supplied With Neck 

ohm input with Mu Metal transformer Microphone, Cardoid Micro- 

mounted on chassis—$15.25 additional. phone Telescopic Stand. 

Transistor amplifiers. 

A.S.T.—5/12 w, $28 to $42 plus 121% Pnce as per illustration 

*«T l w/-!nwr •. <«>a With Dynamic Microphone 

A.S.T. 30/40 W Guitar amplifiers, $180 Tn 

plus 25% sales tax. $62.50. Tax $7.81 

A.S.T. Transistor amp 5W-—V/C out 

St. Transistor .rap I0W-V/C not PACKING and FREIGHT 
$40. EXTRA 

Tax 121%. 

A.S.T. Radio tuners from $10. 


61-3192 
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jH-QUALITY GOODMANS TWEETER 


ILLUMINATED 
P.B. SWITCHES 





Of special interest to high fidelity enthusiasts is a 
new tweeter from Goodmans Industries Ltd., released in 
Australia through British Merchandising Pty. Ltd. of 60 
Clarence St., Sydney. 


e tweeter, as illustrated, is described 
he manufacturers as a “dome lens 
cellular” unit, identified as model 
M.2. 

appears to have a small metal 
iragm, which is virtually tamper-proof 
inspection proof) by reason of the 
d method of assembly. In front of the 
iragm^ a shallow outer horn of moulded 
c, a system of vanes, and a central 
1 metal dome, form what is virtually 
-section horn to ensure good high- 
ency dispersion. 

Hinting provisions for the tweeter are 
practical. Normal procedure is to cut 
l/16in diameter hole in the face of 
nclosure; the protruding face of the 
sr passes through this hole, obviating 
:onfining effect that the edge of the 
en baffle might otherwise have. Four 
s, through the tubular assembly rivets, 
the speaker in position and virtually 
the hole in the baffle, against egress 
v-frequency energy. 

nufacturers* ratings indicate that the 
vill operate satisfactorily with systems 
ring a power output of up to 25 RMS 
the tweeter having its own built-in 
;ncy limiting network. Voice coil im- 
ce is nominally 16 ohms but the 
it may be connected to lower im- 
ce systems, if desired, without fre- 
y unbalance, provided effective sensi- 
is adequate for the particular system, 
listening tests in our laboratory, using 
and music, the general balance and 
lse to the tweeter, on axis, was com- 
le with other modern tweeters of the 
ntional cone type. Sensitivity was of 
ilar order and while A-B tests showed 
differences in colouration, these were 
: order that one normally encounters 
sn HF units of different design, 
ere the D.L.M.2 does exhibit a clear 
:ure in behaviour is in the region 
d 9KC and above, where the horn 
ire gives much better dispersion of 
ound energy. This would be most 
:ant in listening situations where all 
udience cannot sit in an optimum 
m, or where high-frequency dispersion 
aided by hard surfaces, 
tralian retail price of the unit is 
>, subject to normal trade discounts, 
cheap unit, perhaps, but a good one. 
W.) 


PRINTED WIRING AIDS 

PRECISION WINDINGS, of 52 Cambro 
Road, Clayton, Victoria, has sent further 
samples of printed wiring boards of their 
manufacture to ELECTRONICS Australia 
design, this time for the 3-band double¬ 
change receiver described in our April, 1966. 
issue. These are of excellent quality, and 
are recommended for readers undertaking 
the construction of this project. The samples 
received have copper resist on epoxy or glass 
base, but boards can be supplied on 
phenolic paper at lower cost, or with gold 
plate resist, if required. 

Also received from Precision Windings 
are samples of items they can supply to 
assist in the preparation of artwork from 
which finished printed wiring boards can 
be made. Prototype construction boards can 
be supplied in the same range of finishes 
as stock boards, on phenolic paper, epoxy 
or glass base, with copper or gold plate. 
The boards have edge connections to match 
with commercially available connectors. 

These boards have 34 rows of holes, 
with 24 holes to the row, spaced at 0.1 in 
centres, corresponding to the spacing of 
graph paper with 0.1 in squares, and coded 
along the edges to facilitate transfer of the 
layout to graph paper before preparing the 
final artwork on transparent film. 

For making the actual artwork, Precision 
Windings provides various sizes of self- 
adhesive solder lands and black crepe tape, 
as well as transpar¬ 
ent film. A leaflet 
describing the pro¬ 
cess of preparing 
artwork using these 
accessories is avail¬ 
able from Precision 
Windings on request. 


The prototype 
printed wiring 
boards are coded 
along two edges to 
jacilitate transfer 
of information to 
squared paper. 
Solder lands are 
supplied in rolls, 
in various sizes. 


PLESSEY COMPONENTS GROUP is 
making, in Australia and under licence 
from Illinois Tool Works Inc., of Chicago, 
U.S.A., a range of illuminated push-button 
switches, which are being marketed under 
the name Plessey-Licon 01 Series. 

The new Plessey-Licon 01 Series has been 
introduced to cut control panel costs by 
combining indicating and manual switching 
functions in a single compact component. 

Designed for commercial and military 
electronics equipment requiring highly reli¬ 
able precision switching and where space 
requirements are critical, the Plessey-Licon 
01 Series meets the MIL-S-22885 specifica¬ 
tion. 

The push-button serves as the colour 
and/or legend indicator and can at the 
same time actuate one or more subminiature 
snap-action switches. 

The basic switch employed is the Type 16 
double break pattern which has proved 
capable of exceptional life with electrical 
loads of up to 10A per circuit. A number 
of contact configurations, plus indicator- 
only styles, provides a wide choice of con¬ 
trol and indication possibilities. Momentary 
contact, maintained contact and solenoid- 
held versions are available. 

In construction, the 01 Series consists 
basically of two parts: a switch and lamp¬ 
holder assembly, and a snap-on lens cap. 
For maximum life, the single lamp remains 
stationary when the button is pressed. 
S 6/8 or L.E.S. capped miniature lamps 
are standard and can be changed easily, 
without tools, from the front of the panel. 
A wide selection of round and square lens 
caps, in various sizes and colours, is avail¬ 
able and the tough moulded caps can be 
supplied engraved with any required legend. 
There is a choice of two methods of illumi¬ 
nated display: 

Solid Colour, where a brilliant opaque 
colour is visible both in the illuminated 
and unlit condition; and 

Projected Colour, where a lens cap of 
frosted white in the unlit condition becomes 
illuminated by light projected through an 
internal coloured filter. 

Plessey-Licon 01 Series push-buttons arc 
available from Ducon Condenser Pty. Ltd., 
P.O. Box 2, Villa wood, N.S.W. 


KADAN 


DESIGN ENGINEERS 
MANUFACTURERS 
INSTALLATIONS 

40 WATT CUSTOM BUILT AMPLIFIERS FOR 
MUSICAL INSTRUMENT AND PUBLIC 
ADDRESS APPLICATIONS. 


All Transistor 

• 240v. Operation • Weight 16lbs 

• Dimensions 1 Sin x 8in x 5in. 

Only highest quality components throughout. 
Attractively styled vinyl covered cabinets. 
Standard models available for fixed or port¬ 
able P.A., Guitar and other Musical Instru¬ 
ments. 

P.A. features built-in mixer with up to 5 
separately controlled inputs which may be 
chosen to suit individual requirements (mag. 
and Xtal, mic., P.U., radio, etc.). 

Musical instrument models feature wide 
range variable and switched tone controls 
and vibrato. 

Kadan Speaker units to suit include hi-fi 
columns of unique design specially suitable 
for natural reproduction of speech and acous¬ 
tic instruments with excellent freedom from 
feedback effects. 

Portable cabinets for electronic musical in¬ 
struments feature Pairs of Rola 12UX or 
12UEG speakers and robust construction. 

Phone for free quotations or free demon¬ 
strations evenings or weekends in Sydney 
area. 

41-1294, 41*4.575, 49-2B7S. 

59 St. John’s Avenue, GORDON, N.S.W. 
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Special Bargains from 
RADIO HOUSE PTY. LTD. 



SPECIAL 

PURCHASE 


Set of three 
posted $3.751 


"SUNRICH” PORTABLE 5 
TRANSISTOR 
TAPE RECORDER 
Model 999A $31.50 (£15/15/ ) 

Plus post., 75c. 

Reduced from £22/10/ 
Complete with Tape Battery 



Phone and Mike 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
tester, 

2 . 

3 

tester. 

$1.25 each 


Sparkplug tester. 
110-380 Volt mains 


MULTIMETER TESTERS 


Motel RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 00.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 



Price $31 <£15/1< 

Postage 50c to $1 ext 

Batteries: I (1.5V), 1 (15 
Size: 3 5-16” x 6 5-16” x 
Weight: 1.41b approx. 


LIMITED STOCK ONLY 
Model RH-10 



RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1.000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 

Size: 5in x 3£in x l|in. 

Weight: 13oz approx. 


Price $10.75 (£5/7/6) 

Postage 50c to $1 extra. 


Model RH-5 


• High sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

• 3in Meter. 

• Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-1 Meg, 0-10Meg. 

(62 Ohms, 620 Ohms. 6.2K, 
62K at centre scale). 

Capacitance: 0.000luF-0.005uF, 

0.05uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i” x 5k" x If"). 

Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 



Price $18 (£9/0/1 

Postage 50c to $1 extra 



iHM b 


PORTABLE TRANSISTOR 
TAPE RECORDER 

"SUNACE" PD 401 

$ 21.00 (£ 10 / 10 /-) 

Postage 75c (7/6) 

Complete with Mike, Bettery and Tape. 


MODEL TP-5 
POCKET VOM. 
TESTER 


RANGCS: 

• DC Voltage: 
2,000 OHMS 


100 OHMS per 
VOLT 0-5-25-100- 
250-1000 Volta, 



• AC 


Voltage: 2.000 
OHMS per VOLT 
O - 5 - 25-100-250- 
1000 Volts. 


DC Current: 

O-SOOuA. 

500mA. 


Resistance: 0-20K. 

0-2Mg, OHMS. 


RX10 —. r RX1000 . 

-1000V-> 

^ . . • 

TP-5 tmk tester # 


• Capacitance: 500uuP 
to O.l uF at 100V 
AC. O.OIuF to 2uF 
at 5V AC. 


• Decibels: minus 20 
DB to plus 48DB 
In 5 ranges. 


£5-17-6 

$11.75 




CAR, CARAVAN 
LIGHT FiniNG 



Auto light with switch fits j 
car, plugs into cigarette ligl 
socket. 6 or 12 volt availal 


$3.75 Posted 


SPECIAL OFFER 
ALL TRANSISTOR MANTLE RADIO 
$11.95 (£5/19/6) Postage 50c 


RADIO HOUSE PTY. LTD. a 


306-308 Pin ST., SYDNEY. Abo al 760 George St. and 6 Royal Arcade. 
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ABOVE: Two new dry reed relays 
available from Ducon. BELOW: 
Encapsulated Neon indicator and 
mounting clip and two of the range 
of type DMA capacitors . 


New Components From Ducon 


»e Ducon Division of the Plessey 
ponents Group advises that there are 
two additional types of dry reed 
h available in Australia. (See ELEC- 
NICS Australia, August, 1965 for dis- 
on of dry reed switches.) 
le of these, the XS11, is a change- 
type mentioned in the article referred 
bove, but which has been in limited 
[y until now. The other version, type 
01 /CR, is a recent release, being vir- 
r a heavy duty version of the XS2. 

e XS11, and a modified version, the 
are rated at a maximum switched 
nt (for long life) of 200mA, a maxi- 
switched voltage of 250, or combina- 
within these limits which do not 
5d 10W. 

e XS13 is identical with the XS11 in 
;spects other than the contact plating. 
XS11 is partially diffused gold, the 
fully diffused gold. The latter form 
irticularly recommended where “dry” 
current) or low current circuit condi- 
may apply. 

th the XS11 and XS13 are available 
o sensitivity ratings, designated as /I 
/2 in each case. The /1 has an 
te ampere turns rating of 95 and the 
120 . 

s UD601/CR uses a similar glass 
tbly to the XS2, but has longer 
nals. Tentative data gives the maxi- 
switched current as 3A, maximum 
led voltage as 250 or combinations 
i these limits which do not exceed 
(resistive). 

; operate ampere turns are given as 
while the operate and release times 
milar to those for the XS2. 
hnical data sheets, details of price 
ure, etc., may be obtained by appli- 
i on firm letter head to Ducon 
on, Box 2 P.O., Villawood, N.S.W. 

:on is marketing in Australia the 
of Numicator tubes made in U.K. by 
Ltd. These are neon digital display 
tubes which, says 
Ducon, will sell at 
an attractive price. 
Numicator tubes can 
be operated from 
mechanical or 
electro - mechanical 
switches, from cold 
cathode tubes, or 
from transistor cir¬ 
cuits. Advantages 
claimed for the 
tubes are that they 
have low consumpt¬ 
ion and low-tem¬ 
perature operation, 
and are free from 
the risk of sudden 
failure. A feature 
of the tubes is their 
compact size, en¬ 
velope dimensions 
being approximately 
2in x fin. 

Typical of the 
range is the Type 
XN3 Numicator 
ated) which is a side viewing in- 
lisplay indicator for figures 0 to 9. 

>ther .type, XN6, has characters 
X, and is designed to give the fol- 
; displays: 4 . — +1, —1, 1. This 
also contains an electrode which is 


obscured so that the Numicator drive circuit 
may be loaded without giving a display. 
The symbol X is intended to be used to 
signify overload condition, when it is 
displayed in addition to any of the com¬ 
binations of characters shown above. 

Other Numicator tubes available (with 
their symbols shown in brackets) are: XN2 

(1 to 11); XN4 (i); XN7 (-|-); XN8 

(1 and hidden electrode); XN9 (i and 
hidden electrode). 

Other Numicator tubes with special sym¬ 
bols can be supplied to special order. 

Ducon has a limited number of technical 
brochures on Numicator tubes. Requests for 
these should be on company letterhead. 

Ducon has stocks available of an encapsu¬ 
lated Neon indicator fitting for use as a 
panel-mounted indicator light. These are 
available in three colours, clear, red and 
amber, and in two voltage ranges, 100/120V 
and 200/250V. Since the assembly is totally 
encapsulated, it is completely waterproof. 
Ducon say it will withstand continuous 
ambient temperatures up to 70 degrees 
Centigrade. A single 8mm hole is required 
for mounting, the assembly being retained 
by a simple clip supplied with the unit 
A leaflet describing the unit is available on 
request. 

Ducon Division has released a new 
range of polyester dielectric capacitors, 
known as Type DMA. These are encap¬ 
sulated in a silicone ( modified resin, result¬ 
ing in a reduction in volume when com¬ 
pared with the existing range, which are 
encased in) plastic sleeves. 

Voltage ratings are now 160, 250, 400 
and 630V DCW, which introduces an added 
rating of 250V DCW, to assist in design 
flexibility, Ducon says. The DMA range 
conforms to S.A.A. Draft Specification 
DOC 792 Category 755, and meets the 
requirements of I.E.C. Draft DOC.40/108 
(Central Office) and amendments. 

Inquiries for all the items mentioned 
should be addressed to Ducon Divisior 
Plessey Components Group, Box 2, P.0 
Villawood, N.S.W. 


TRANSFORMERS AND CHOKES FOR MULLARD AMPLIFIER 


A & R TRANSFORMERS PTY. LTD. 
announce that they can supply a complete 
set of transformers and inductors for the 
Mullard-RCS “Twin-5W Class A Stereo 
Power Amplifier,” as originally published 
in Mullard “Outlook” Vol. 8 No. 4 (July- 
August 1965) and described in adapted form 
in our own April 1966 issue. The power 
transformer is type PT5755 (20V-0-20V at 
2A), filter inductor type Z3212 (18mH at 
1.5A, 2 ohms DC), and the output in¬ 
ductors (2 off) type Z3200 (50mH at 1A). 

In announcing this set of components 
mention should be made of a certain 
amount of confusion which has lately 
arisen regarding the power transformer 
secondary voltage for this amplifier. 

As originally described, the power supply 
of the design used R-C filtering, and be¬ 
cause of the I.R. voltage drop in the. filter¬ 
ing resistor the trans¬ 
former secondary volt¬ 
age was specified as 
24V-0-24V to provide 
a final supply voltage 
of 22V. 

However, subse¬ 
quent experience has 
shown that to achieve 
a satisfactory hum 
level, it is necessary to 
substitute an inductor 
for the original filter 
resistor. Since the in¬ 
ductor has a lower 
DC resistance than 

A & R power 
transformer and 
output chokes for 
Mullard 5W ampli¬ 
fier . 


the resistor it thus becomes necessary to re¬ 
duce the transformer secondary voltage to 
20V-0-20V, to ensure that the power tran¬ 
sistors are not operated outside their dissipa¬ 
tion ratings. This also allows the use of a 
less costly 25VW electrolytic capacitor in 
place of the 50VW type originally specified 
for the reservoir. 

It may be noted that these modifications 
have been incorporated in the adapted 
amplifier described in our April, 1966, issue; 
and that the above components are fully 
compatible with the revised design. 

A and R advise that the components are 
available through the usual trade channels. 
Prices from parts suppliers are quoted as 
follows: PT5755, $3.94; Z3212, $1.74: 

Z3200, $2.07. 
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amplification 


51-384! 



136 VICTORIA ROAD, MARRICKVILLE — 51-3845 


AUSTRALIAN qp T3 T ACCREDITED 

COMMUNICATION RECEIVERS 
TEST EQUIPMENT - AMPLIFIERS 

WORLD FAMOUS COMMUNICATIONS RECEIVERS 

N.B.: ALL PRICES INCLUDE SALES TAX 


J.R. 200 D.X. DELIGHT 


9R. 59 AMATEUR SPECIAL 


J.R. 60 PRO-AM & S.S.B. V.H.! 



trio stereo amplifiers 


7 Valve. 4 Band. 550 K.C. to 31 
Megs. A.M. and C.W. Bandspread. 
A.N.L. B.F.O. A.V.C. M.V.C. 
S Meter. R.F. Stage. 240 V. 
50 Cycle. 

S99.00 £49/10/- 

Also available In kitset $89.00 £44/10/- 


9 Valve. 4 Band. 540 K.C. to 30 
Megs. Electrical Bandspread. 
Variable Selectivity. Q Multiplier. 

A. N.L. A.V.C. M.V.C. S Meter. 

B. F.O. R.F. 2-IF. Stable Osc. 

For SSB. 

$135.00 £67/10/- 



14 Valve. 5 Band. 540 K.C. 
30 Megs. Plus 142 to 148 Meg 
Double Conversion. Electric 
Bandspread. Variable Selectivit 
Q Multiplier. A.M. C.W. SSI 
F.M. Crystal Calibrator. A.N.] 
A.V.C. B.F.O. Product Detectc 
Gated Beam. F.M. Det. 

$215.00 £107/10/- 


W-41U 


9 valves. 20 watts. 20-20,000 
cycles per channel. Input for tape. 
Mag. and crystal P.U. 


$110.00 £55/-/. 


WE-24 

7 valves. 12 watts per channel. 
Input for tape. Mag. and crystal 
P.U. Direct coupled circuit. 20 
to 20,000 cycles. Within i D.B. 

$95.00 £47/10/- 


TRIO 2 MEIER OR 6 MEIER 
(ONVERIERS 

Locked crystal. Low noise cascoc 
circuit. 

$55.00 £27/10/- 



PAROS 

P310 SOUP STATE STEREO 


14 Transistor. 6 Watts. 4 Track. 
2 Speed 71 x 31. 2 Diodes, 5 
Thermistors. Freq. Res. 50 to 15K. 
7” Reels. Complete 2 mics., 7” 
tape, 2 speakers. 

$195.00 £97/10/- 


T.K. 400E 
SOLID STATE 26 
TRANSISTOR 
80 WATT STEREO 


240V 40 WATT 

A.C. PER CHANNEL 

Inputs: Phono. Mag. \Vx MV, Tape \Vx MV, 
Phono. Cryst. 80 MV, Tuner 100 MV, 
Aux. 100 MV. 

Freq. Res.: 20-20,000 plus/minus IdB. 
Controls: Bass, Treble, Loudness. Balance, 
Separation. $178 £89 

VALVE TYPE, AS ABOVE, TKSOOE. 

90 watt output. 


$170 £85 



TRIO W.0.1 SWEEP GENERA 

TV and F.M. 2 to 260 Me : 
Sweep 0 to 20 Meg. Ideal for T 
Sound and Picture Aligning. 

$99.00 £49/10/- 
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RADE RELEASES-IN BRIEF 


I __ 

• J. LEAK (AUSTRALIA) PTY. LTD. 

been formed as a joint venture by H. J. 
■c Ltd., the U.K. manufacturers of high 
ity audio equipment, and their Aus- 
an associates, Simon Gray Pty. Ltd, 
will continue as sole Australian distri- 
rs of the new company’s products. The 
company will manufacture in Australia 
lucts identical with those of the British 
>ry. with the object of offering quicker 
ery, better service apd the export of 
ralian-made Leak products to South- 
Asia and the Pacific areas, 
le founder and chairman of the U.K. 
nt company, Mr H. J. Leak, recently 
id Australia to assist in the launching 
i. J. Leak (Australia) Pty. Ltd. Inquiries 
Leak products should continue to be 
to Simon Gray Pty. Ltd., 26 Ridge 
it, North Sydney. 

ERBERT OSBORNE PTY. LTD., of 

>ourne, is selling in Australia a corn- 
portable petrol-driven electric 
rator manufactured by the Honda 
>r Company, of Tokyo. The unit deli- 
250V AC (50 or 60cps) or 12V DC 
has a capacity of about 300W. The 
le is a single cylinder four-stroke type, 
:ooled, with a piston displacement of 
c which will run for about five hours 
le tank capacity of 3.5 pints. 


used, each fitted with “folded whisker” phase 
controllers. Boom braces are fitted back to 
the mast either above or below the aerial. 
Aerials may be stacked for increased gain, 
or the all-channel “Telstar” amplifier may 
b ® u secl* The aerial is suitable for use with 
the Channel Master Rotator for multi¬ 
directional reception. 

Retail price is given as $73. Prices of 
the various accessories are as follows: 
Horizontal polarised stacking harness $10; 
Vertical polarised mounting kit, $*19.50; 
45-degree mounting kit, $12.20; Telstar 
amplifier, $39.90; Rotator, $66. 

PLESSEY COMPONENTS GROUP has 
established a Connectors Division in Aus¬ 
tralia, based at The Boulevard, Richmond, 
Victoria. Manager of the new division is 
Mr Arthur M. Bennett, who was previously 
technical-commercial manager of Rola 
(Australia) Pty. Ltd. 

Interstate representatives will be located 
at existing Plessey premises, as follows: 
In N.S.W., Mr Graham Hall, Leighton- 
field Works, Villa wood; in Queensland, Mr 
John Morris, corner Wedd and Fortescue 
Streets, Spring Hill, Brisbane; in Victoria, 
Mr Arthur M. Bennett, The Boulevard, 
Richmond; in South Australia, Mr F. 
Fryer, 246 Gilbert Street, Adelaide; in 
Western Australia, Mr Bryan Cortese, 248 
Stirling Highway, Claremont. 



AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has given details of a new 
type of fluorescent lamp developed in the 
U.S.A. by General Electric, Cleveland, 
which is said to be revolutionary in concept. 
Known as a panel fluorescent, the lamp 
measures 12in square by liin deep and 
is said to have a light output equal to 
four 20W strip type fluorescent lamps. It 
has a face plate with 36 embossed square 
“bubbles” in a waffle pattern, the advantages 
of which are quoted as increased strength 
with light weight, good diffusion and decora- 
itive appearance. The back plate is of 
serpentine design, with six loops to com¬ 
press a 62-incn arc stream into a 12in 


J Honda generator is said to be silent 
ree from vibration in operation, and 
to use, since all moving parts, the 
ical circuitry and the exhaust muffler 
ully enclosed, and the unit can be 
ed over without risk of fuel spillage, 
price is quoted as $185.95. Inquiries 
1 be directed to Herbert Osborne 
hes in Melbourne, Sydney and Ade- 


E INDUSTRIES LTD. recently 
meed details of a product guarantee 
for consumers which includes four 
free service. Giving details of the 
Pye managing director Mr Peter 
fall said the object was to inject 
ence and stability into the Australian 
cal industry. The plan was expected 
nulate increased demand in Australia 
sctrical consumer goods, to the benefit 
e Industries, and their retailers and- 
ers. 

well as free service, the plan provides 
ete product security to consumers who 
ise anything in the Pye Industries 
of domestic appliances, radio and 
grams, TV receivers and dishwashers, 
will include free replacement of any 
reparably damaged, stolen or destroy- 
id cost of labour and parts over the 
ear service period. The plan applies 
3ds invoiced after April 1, 1966. 

IRIS BROS. PTY. LTD. has released 
of its new Channel Master Super 
Crossfire aerial, Model 3617A. 
i is a 28-element in-line aerial for 
eception in all deep fringe, fringe 
ifficult local areas, for all channels 
0 to 11. Eight tapered directors are 


A lighting arrangement using the 
CUE panel fluorescents. Standard 
louvred fixtures are suspended below 
reflector boxes to utilise both down- 
light and up-light . 
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square source. Average face brightness of 
the Cool White type is quoted as 3,200 
foot lamberts. 

Inquiries should be directed to A.G.E. 
Head Office at 103 York Street, Sydney. 

^™* VERSITY GRAHAM INSTRU¬ 
MENTS PTY. LTD., of 106 Riverwood 
Road, Belmore, N.S.W., is manufacturing a 
range of demonstration meters for educa¬ 
tional use (illustrated below). The unit has 
a large dial which can be easily read up 



One of the University Graham 
demonstration meters is shown 
here with a standard 4in rectangular 
meter for size comparison . 

to 45ft away, and scaled both sides for 
the convenience of lecturers. Front and back 
covers are made from specially treated 
Perspex to minimise electrostatic effects. 

These meters can be supplied with various 
scales, in single range and multiple range 
versions, and with or without diode pro¬ 
tection. Full details and prices can be 
obtained from the manufacturers at the 
above address. 

H. ROWE and CO. PTY. LTD., has been 
granted sole Australian distributorship of the 
Electronic Service Co.’s electronic power 
drill speed controller referred to in a report 
in our Trade Review pages, February issue. 
Stocks are now held by all of H. Rowe’s 26 
sales branches throughout Australia. 

PYE INDUSTRIES LTD. has entered 
the power distribution field by acquiring 
Gemco Pty. Ltd.. Sydney-based manufac¬ 
turers of busbars, power take-off boxes and 
lighting systems. The company will in future 
be known as Pye Industries Ltd., Gemco 
Division. Agencies are being established in 
all States for Gemco Division products and 
services. 

EMERSON AND CUMING, INC., of 
Canton, Massachusetts, U.S.A., have de¬ 
veloped new adhesives, Eccoshield VSV 
and VSM, specifically for use with a 
flexible conductive gasket material of their 
manufacture, known as Eccoshield SV. The 
two adhesives will bond Eccoshield SV to 
itself or to metal. 

Eccoshield VSV for permanently bond¬ 
ing Eccoshield SV to itself is a one-part 
solvent based electrically conductive adhe¬ 
sive designed to give conductivity through 
the bond comparable to the conductivity 
of Eccoshield SV itself. It is useful for 
making continuous or ring gaskets from 
Eccoshield SV. Lap or butt joints may 
also be made. 

Eccoshield VSM forms a permanent 
conductive bond between Eccoshield SV 
and metals, or many other materials. It is 
a two-part system containing solvent. Be¬ 
sides forming a highly conductive bond 
Eccoshield VSM can be thinned with 
solvent and used as a highly conductive 
surface coating for brush or spray appli¬ 
cation. The coating bonds well to metal, 
ceramics, and many plastics. 

Inquiries for these materials should be 
addressed to Wm. J. McLelland and Co. 
Pty. Ltd., The Crescent, Kingsgrove, N.S.W., 
who are Australian agents for Emerson and 
Cuming products. ^ □ 
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Special Purchase of Manufacturer's stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE $21.95 


The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformer*, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated, 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA10I 

XA102 

XB103 


EQUIVALENT 

OC45 


DC 44 
OC75 


R.F. Transistor. 55c 

Osc. Transistor.75c ea. 

AUDIO general porpose . ■ . • 75c 


Docon typo SFT 123 equlv, OC74 .. 75« < 

Available in matched pairs at.$1.50 P 

AUDIO OUTPUT 

Post and packing on transistors 15c any quantity. 


A.W.A. 23" E.H.T. transformers and 23" NO deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


IA7GT . 95e 

1C7G . 30c 

1DSGT . 95c 

1KJG .. 40c 

1K7G . 49c 

1M5G . 40c 

1P5G . 25c 

105G . 25c 

1T4 . 45c 

3Q4 . 7S« 

EF50 . 45c 


3S4 . $1.00 

5Y3GT .. $1.25 

5V4G . $1.00 

0B8 $1.00 

6C8G . 50c _ 

0F0 .$1.00 6SH7 

6H6 .. .. 35c 6SJ7 


015 . 75c 

0K7G . 45c 

OKIG . 0*c 

0Q7G eqniv, OBOG $1.00 

6SA7GT . 95c 

. 55c 

. 95s 


0SN7GT . 

OSS eqniv. 0SK7. 

0U7G . 

0X5GT . 

7C7 


95c 

S5c 

45c 

75c 

35c 


12AU7 . $1.00 

12AT7 .$1.00 


Please add postage on all valves. 


1L50 . 
12A0 
12SK7 
12SKS 
12SH7 
$06 .. 

954 . 

955 .. 
7193 . 
EK32 
EL33 . 


95c 

50c 

50c 

50c 

50c 

1.50 

25c 

25c 

25c 

OSc 

$1.00 


NEW 4-SPEED STEREO & MONO PLAYERS 


AT LESS THAN HALF PRICE 

PHILIPS 4-SPEED 


' 1 ) 


- 



6V BATTERY 
MONO $9.75 
STEREO $11.75 


PLAYER 


Post and Pa< 


Packing, 


ieking, N.S.W., 75c. 
ng. Inter,. $1.25 Extra. 


NEW 240V. ELECTRIC MOTORS , 

♦ 1 



2300 R.P.M. can bo tap- 
with or without 
redaction meefc- 
Slsc 3tt” i 2H i 


nalm. Slsc 3W* x 2*4 x v 
i JV4. Including spindle. ^ 


$2.75 




NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 


_ Attractive two-tone cabinet with plastic trim. 

Supplied ^with 5in x 7in speaker in felt-lined enclosure 


Space for amplifier and batteries or power aupply. 


Dimensions: I5in x I3in x 7in. 

Post and Packing: N.S.W., 90c; Interstate, $1.20. 


I, 


f 1 


NEW MULTIMETER—$5.25 


K\ 

11 


__ POST EXTRA 

METER f-lMA 1,000 OHMS PER VOL1 
A.C RANGES D.C. RANGES CURRENT 
SUPPLIED COMPLETE WITH TEST LE> 
A _ RANGE 0-100,009 OHMS 

2—I2 0t ®—500v 0—300MA 

2 —52l o— iov o —iooov 

2~!22* ?—o—iMA 

9—500v 0—250v 0—100MA 


EXTENSION SPEAKERS 


New 9x0 speakers in case. 
Post: Interstate, 55cj N.S.W. 40c. 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with' 6.3v filament winding. 
60mA, $2.50. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 381 at 80mA, fil. 
6.3 and 5v, $2.75. Post.:*N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


SHOP-SOILED 60 M.A. 
TRANSFORMER 
285 x 285 

One 6.3 volt winding $1.50 each plus 
post. N.S.W. 50c, Interstate 60c. 


P.M.G. PRESS TO TALK HAND 
SETS, $2.50 each. 

Post and pack 30c. 


T.M.K. 

MULTIMETERS 


Before buying see our range of 
T.M.K. test instruments. As ad¬ 
vertised in April issue of Eleet- 
ronics Australia. 


NEW MIDGET POWER TRAN 


225 with 6 


40mA prim., 240v. Sec 225 
Fil. Winding. 
tO 7K Postage: N.S.W.., 25c» 

Interstate 45c. 

30mA 240v Prim. 150 x 150v. Sec. with I 
Fil. Winding. 

75 Postage: N.S.W., 25c. 


Interstate 35c. 


TRANSISTORISED SIGNAL INJECTOR, $5. 


A MUST FOR QUICK TROUBLE SHOOTI 
Using TWO Transistors, complete with Inst 
tion sheet and battery. Post f 


NEW PER-MAG SPEAKERS by Australia's leading Manufacturer 


6in Per Mag . $3.50 

3 A In Per Mag .. $2.25 

Sin Per Mag . $2.75 

51n x 7ln Per Mag . $3.25 

Post and Pack, 35c N5.W.; Inter., 45c. 

6in x 91n Per Mag .$3.75 

Post and Pack, 50c N.S.W.; 75c Interstate. 

12in Per Mag .. $6.75. Post and Packing, 75c N.S.W.; $1 Interstate, 
Speaker Transformers for above 6T, 5T or 7T $1.00. 


3V$in Per Mag Tweeter with Cross Over 

Condenser.$2 

6ln i 9in Per Mag Hvy. dty. 15 ohm.. * 

Sin rfer Mag. $2 

lOtn Per Mag. $ 

12in Per Mag . $t 

12in Per Mng 20 watt . $12 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purebred the resistor and condenser stm* of manufacturers including S.T.C. and Stromberg-Carlson 
oMIst Vrice* aS * < * manu ^ ae,ure °* television and radio receivers and can offer same at less than 25 per cent 

The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg. in i, 1 and 2 watt ratines 
and include some wire wound resistors. List price, $9.00 per 100. Our price, $2.00 per 100. 

Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price $11 per 100. Our price, $2.06 per 100. p ost and packing. 35c extra. 

I he potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots 
List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 

EDCE For a period with each lot of resistors, condensers or potentiometers purchased we will supply 

rlfCE free: One New Valve Type 6U7G, 6X5GT or IT4 as advertised on this page. 


nporfed National Transistorised Shoulder Megaphone 

lese shoulder megaphones manufactured by National Radio Japan have an 
itput of 4 watts, and are supplied complete with inbuilt horn type speaker, 
tteries and microphone. List price $78. 

Special Price $50. Post extra. 

Other types also available. 



NEW AMERICAN 
TWIN TELESCOPE TV AERIAL 

Extends to 36in each section 
can be used singly for car or 

portable.$1.50 

Post 20c. 


NEW 4" 

EXTENSION SPEAKERS 

hese 4” speaker! are mounted la 
illshed cabinets suitable for use 
i intercom, units or extension 
eaken. 

1ST PRICE.$11 

PECIAL PURCHASE ENABLES 
S TO SELL THESE UNITS AT 
I. Post and packing. N.S.W., 
k. Interstate. Wc. 



NEW CARItARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Styil hare Just been superseded. We are selling 
some at LESS THAN HALF PRICE. Available In STEREO at 
$18.50. POST AND PACKING EXTRA, N.S.W., $1.50; QLD., VIC., 
TAS., $1.25; W.A., S.A., $1.30._ 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 r. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7.000 R.P.M. and are Ideal for small drills, grinders, etc. Dimensions, 

SVhln x 3 Vi in, with 5/16in spindle .$3.71 

Post, N.S.W., 50c; Interstate, 85c. 


W 4-SPEED STEREO 

AYER F.O.R. .. $17.50 (£8/15/) 

NEW STEREO CHANGER. 

4-SPEED F.O.R. .. $21.50 (£10/15/) 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 38c 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

wide. List price $6 per yard. To dear at $4 per yard. 

Postage and packing, N.S.W., 35c; Interstate 45c. 


% * |g 

LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated. 6 band 120KC to 390 Men 
Provision for crystal. CA 

Post N.S.W., 75c; Interstate, $1.25. 

BATTERY CHARGER RECTIFIERS 

ew Selenium Rectifiers, 6 or 12 volt, at 4 amp., $3.75. Poet, N.S.W., 20c; 
terstate, 20c. Transformer for above rectifier tapped for 6 to 12 volt, with 
rcuit for charger. $4.75. Post, N.S.W., 75c; interstate $1.00. 

i above, 6 or 12 volt, at 2a mp., $2.75 Post, N.S.W., 35c; Interstate, 45c. Trans- 
rmer for above. $3.75. Post, N.S.W., 35c; Interstate, 45c. 

NEW 240V. A.C. MOTORS 

These small motors, si2c 5in x 3in x 3V41n. are 1-12 h.p., 
but are only suitable for intermittent use. $2.95. Post 
N.S.W. 35c; Interim. 30c.- 


iiftiiititii 


mu t*" r 


THE NEW COLLARO 3-SPEED 

TAPE-DECKS 
2 & 4 TRACK 



The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

3-speed 1%, 3%, 7Vi. • Pause control. • Takes 7in. spools, 
iimplified controls, 4 Track, $48; 2 Track, $44. OSC Coils, $1.50 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted with a digital counter 
and will take 7in spools. 

2 Track, $35.50. 4 Track 45.15. 


NEW "TECH" Y.T.Y.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15. 50. 150, 500, 1,500 

A.C.V. 1.5, 15. 50. 150, 500, 1,500. 

D.B. — lOdb to +60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.5p P05T $1.00 





A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOB USB WITH THi COLLADO OR BS.R. TAPE DECKS 

sing 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
trts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 


NEW 17 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/cxtra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-puli output. 


WATT .. $53.75, £26/17/4 

WATT .. $43.73, £21/17/6 
Post Extra on 15 Watt 
-S.W., 10/; Interstate, 15/. 

25 Watt by Rail or Air. 

Too Heavy, for Post. 


12in speaker for above (10 watt).$6.75 

Crystal Microphones for amplifier.$4.75 


67/6 

47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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PRECISION ELECTROACOUSTIC EQUIPMENT 


o TRUMPETS 



HD. 210/P Low frequency cut-off 

Sound distribution . 
Air column length • 

Power rating . 

Watts peak ... 

Impedance .. 

Frequency response • 
Maximum diameter . 
Maximum length ... 
Weight .. 


Price Retail £12-16-0 
Plus Sales Tax £1-6-8 


3 SO Hi 
120 deg 
350 mms 
6 watts 

15 watts 

16 ohms 
350 + I000C 
210 mms. 

210 mms. 
1,300 grs. 




300 Low frequency cut-off 

220 Hz 

Watts peak 

35 w 

Sound distribution 

90 deg. 

Voice coil impedance 

16 c 

Air column length 

Maximum diameter 

Maximum length 

550 mms. 

315 mms. 

365 mms. 

Frequency response 
Maximum diameter 
Maximum height 
Weight 

120-7,000 

82 n 

68 n 

1020 

Weight 

1,500 kgs. 

Complete with accessories 

Power rating 

18 watts 

application for line 

transfor 

Price 

Retail £19-5-0 



Plus Sales Tax £2-8-1 



450/5 Low frequency cut-off 

150 Hz 

Power rating 

25 

Sound distribution 

85 deg. 

Watts peak 

Voice coil impedance 

45 

16 

Air Column length 

915 mms. 

Built-in line matching 

transfc 

Maximum diameter 

445 mms. 

I b— 165—250—500— 100C 



2000—3000 ohms 


Maximum length 

Weight 

540 mms. 

4 kgs. 

Frequency response 80-I2.0C 
Watertight construction 

Equalised compression 

syster 

It may be supplied also without 

Maximum diameter 

110 

cover-hood for fitting 

the driver 

Maximum height 

150 

unit model 2545 TS. 


Weight 

2I8< 


Price Retail £37-1-0 
Plus Sales Tax £4-12-8 
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jstralian Amateur Satellite for 1966 

t* is expected that before the end of 1966 the first arti- 
cial earth satellite designed and built in Australia will be 
placed in orbit. 


By Pierce Healy, VK2APQ* 


awing discussion on an agenda item 
30th Federal Convention of the 
5s Institute of Australia, work car- 
ut by members of the Melbourne 
sity Astronautical Society and the 
jrne University Amateur Radio Club, 
r seems certain that an Australian- 
atellite will be completed and launch- 
:h sooner than had been expected. 

i financial assistance from the W.I.A., 
rs of the University societies will be 
> procure special types of transistors 
for the radio equipment to be in- 
in the satellite. 

ralia-wide coverage was given on 
14 in the Press and by radio and 
m news services to the project, when 
nent was issued that:— 

;arth satellite designed and built by 
ian amateur radio operators has been 
id for launching in the United States 
end of this year. This will be the 
istralian-built satellite. 

d Australis, the satellite will be at 
tude of 500 miles and will orbit 
th every 1 hour 42 minutes. 


Australis will carry four basic systems 
i.e. (1) An eight-channel link will relay 
data on temperature, voltages, and press¬ 
ures inside the satellite to amateur radio 
operators around the world. It will transmit 
in the 144 to 148MC amateur radio band. 

(2) A tracking beacon operating in the 
28MC band will be used by amateurs 
throughout the world to study radio pro¬ 
pagation and to establish when this band 
can be used for intercontinental contacts. 

(3) The satellite will carry a radio receiver 
operating in the 144 to 148MC band which 
will accept command tones transmitted to 
the satellite by amateur stations around the 
world. The satellite’s telemetry system will 
then acknowledge these commands. This 
will allow the command system to be tested 
so that later satellites can be turned on 
and off to conserve power. (4) Australis will 
carry a magnetic attitude stabilisation sys¬ 
tem so that one axis of the satellite can 
be aligned along the earth’s magnetic field. 
This will have the effect of reducing the 
tumbling motion of the satellite as it orbits 
the earth. This, in turn, will mean that 



A full scale model of “ Australis” 
the amateur satellite now under 
construction in Melbourne. The 
black and white bands are part of 
the temperature control system. 

the satellite will transmit steadier signals 
back to ground stations. 

With a successful launching of the Aus¬ 
tralis, Amateur Radio in Australia will have 
made yet another major contribution to 
the science of radio communications. 


Australis project is being conducted 
Wireless Institute of Australia, the 
xne University Astronautical Society, 
5 Melbourne University Radio Club, 
three bodies have formed a joint 
tee to manage the project. Negotia¬ 
te been going on for several months 
oject OSCAR, the American Ama- 
.adio Satellite Organisation which 
ilt and launched four amateur radio 
s in recent years. 

Wireless Institute of Australia is 
the Australis project its full support 
s agreed to contribute towards the 
the satellite. The Department of 
has offered the use of its test facili- 
Melbourne and Salisbury, S.A., to 
satellite before it is shipped to the 
States for launching. 

Australis will weigh 35 pounds and 
;asure 12 inches by 17 inches by 
js. It will be powered by chemical 
s and will operate for about three 
It will, however, remain in orbit 
*,ral years. 

objectives of Australis are to test 
jnt which may be used in later 
ian amateur radio communications 
s and to gain knowledge of the 
is of building electronic equipment 
5 to operate in a space environment. 

: is well advanced on the flight 
of the Australis and it is expected 
e satellite will be finally tested and 
to the United States for launch- 
ire Christmas. 

and notes of Divisional and Club 
ies, submitted for inclusion in 
columns should be forwarded 
to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


WIRELESS INSTITUTE ACTIVITIES 


The thirtieth Federal Convention of the 
Wireless Institute of Australia was held in 
the conference room of the Brisbane City 
Council Electricity Department in Albert 
Park, Brisbane, over Easter weekend April 8 
to April 11, 1966. 

It was 30 years since a Federal Con¬ 
vention of the Institute had been held in 
Queensland. Then, at 8.30 p.m. on ^Saturday, 
January 25, 1936, the 12th Federal Con¬ 
vention was opened in Brisbane by Mr 
E. T. (later Sir Ernest) Fisk, managing- 
director of A W A, over stations 2CH 
Sydney and 4BC Brisbane. 

On that occasion, Mr Fisk was intro¬ 
duced to listeners by the Federal secretary, 
Harry Caldecott, VK2DA, from station 
4BC, with Mr Fisk speaking from 2CH in 
Sydney. 

The broadcast created history in the 
annals of amateur radio in Australia and 
some of the policy decisions made at that 
convention have materially assisted in the 
growth and status of the institute as it 
exists today. 

The delegates to the 1966 convention 
were welcomed by the Federal president of 
the W.I.A., Max Hull VK3ZS. and the 
president of the Queensland division, Lawrie 
Blagbrough, VK4ZGL. 

In his opening address the Federal presi¬ 
dent said: 

‘‘The W.I.A. has represented all amateurs 
in Australia for over 30 years, irrespective 
of whether they have been members of the 
Wireless Institute or not. 


“We have fought valiantly for the con¬ 
ditions that exist today and, as the years go 
on and as we grow larger we still have to 
fight to preserve our frequency bands and 
to achieve better conditions for the inter¬ 
nationally recognised amateur service in this 
country. 

“Two of the major things that we will be 
discussing during the course of this con¬ 
vention, and which I consider to be of most 
importance for the amateur service in 
Region 3, in which Australia is situated, is 
the Federation of the Wireless Institute of 
Australia and the probability of holding, 
within the foreseeable future, a Region 3 
conference. 

“We are growing so large now that the 
pressures from commercial frequency users 
is increasing to a point where amateur ser¬ 
vice representatives all over the world are 
awaking to the fact that we will have to 
exercise an intensified degree of activity to 
preserve our amateur frequencies against 
the pressures from commercial frequency 
users, in particular the younger countries 
who are now taking an interest in western 
procedures such as communications.” 

The representatives of Federal executive 
and divisions attending the convention 
were:— 

Max Hull, VK3ZS, Federal President. 

Harold Hepburn, VK3AFQ, Federal Vice- 
President. 

Peter Williams, VK3IZ, Federal Secre¬ 
tary. 

Pierce Healy, VK.2APQ, Federal Coun¬ 
cillor N.S.W. Div. 
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ANNOUNCCMINT 


BRIGHT STAR CRYSTALS 


* 


We wish to advise our many and valued 
clients we have moved to a new and larger 
well equipped modern factory. Every 
convenience has been built into our work¬ 
shop enabling us to produce crystals of all 
types and frequencies. Both standard and 
special, including overtone, plated, vacuum 
mounted, taxi, bush fire, fishing craft etc., 

Prompt delivery 

Our pleasure to advise and quote 
contractors to Federal and State Govern¬ 
ment departments. 

With the co-operation of our overseas 
associates our crystal manufacturing 
methods are the latest. 


REPRESENTATIVES AUSTRALIA and NEW 
ZEALAND—MESSRS. CARREL & CARREL. 
•Boi 2102, AUCKLAND. 


Messrs. Lawrence and Hanson 
Electrical (Vic) Pty Ltd, 

£6 Collins Street, Hobart and 
29 St, John Street, Launceston 
Tasmania. 


Messrs. Atkins (W.A.) Ltd., 

894 Hay Street, Perth. 

Messrs. A.E. Harrold Pty. Ltd. 

123*125 Charlotte Street, 

Brisbane. 

Messrs. United Radio Distributors 
Pty. Ltd. 175 Phillip Street, 
Sydney. 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 
Telephone 546-5076 


Keith Howard, VK2AKX, Ob 
N.S.W. Div. 

Michael Owen, VK3ZEO, Federal 
cillor Vic. Div. 

Ken Pincott, VK3AFJ, Observer 
Div. 

David Portley, VK4DP, Federal 
cillor Queensland Div. 

Lawrie Blagbrough, VK4ZGL, Ot 
Queensland Div. 

Peter Brown, VK4PJ, Observer Q 
land Division.’ 

Geoff Taylor, VK5TY, Federal 
cillor S. Aust. Division. 

Roy Chamberlain, VK6RY, T 
Councillor W. Aust. Division. 

Ted Cruise. VK7EJ, Federal Cou 
Tasmanian Division. 

A total of 23 hours were spent i 
the conference table. In addition 
more were spent in informal disc 
among delegates, often extending in 
early hours of the morning. 

As foreshadowed in the President’s 
ing address, the major items discussei 
the proposed new Federal Constitute 
the necessity to promote the formatio 
Region 3 Conference. 

In the discussion on the propose 
Federal Constitution, the major poini 
ed were the voting power and the pro 
of the assets of individual divisions. 

Under the present Constitution, eac 
sion has equal voting power and the 1 
Organisation is an unincorporated bod 

When considering the proposal to i 
corporate Federal body, the New 
Wales Division, having the largest 
bership and assets, proposed that the 
power be that of the membership o 
division. 

This proposal was unacceptable 
smaller divisions, Queensland, Soutl 
tralia, West Australia and Tasmanii 
have expressed the fear that they wo 
completely dominated by the vote 
combination of the Victorian and 
South Wales Divisions. A similar ' 
expressed by N.’S.W. that with equa 
voting, matters relating to finance and 
could be determined by the vote of d 
having a substantially smaller num 
members. The Victorian division hav 
cated that they will agree with a p 
with which all other divisions agree. 

The problems associated with a 
such as this can only be fully appi 
by those who have seriously ende* 
to find a solution. 

Following many hours of discuss 
the subject, delegates at the 1966 Con 
formulated a proposal for considers 
all divisional councils. The proposa 
Queensland, South Australia. West A 
and Tasmania four votes each, Victo 
votes and New South Wales six votes. 

The proposal is based on the fo 
scale: 

0 — 50 members 1 Vo 

51 — 100 members 1 Vo 

101 — 200 members 1 Vo 

201 — 400 members 1 Vo 

401 — 700 members 1 Vo 

701 — 1000 members 1 Vo 

1001 — 1500 members 1 Vo 

1501 — 2000 members 1 Vo 

For each thousand thereafter 1 

It was also recommended that tl 
a minimum of four votes for any < 
and the number of members determi 
the number of “Full” members of a « 
as at the January 1st, in the year in 
a vote is taken. 

This is the first time in the history 
Institute that the principle of propt 
representation has been accepted 
Federal Council of the Institute. 

In relation to protection of as: 
each division, it was agreed that 
acceptance of the proposed const 
each division would enter into an, agi 
with each other and the Federal b 
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le irtwi. ° I !* r ® 1 tl ?" *■ be , made to sit for a test in morse code but at a 
»nah£ !hi’ pLr ? lr tl0n pMsed > , that *S?? W speed than that for the “full ticket.” 
r i«hts over the' ^t. - tave This requirement has also been included 

fh» the 8SS ts I any division or in submissions made to the PMGs Depart- 
nt h .h * mg pow ! r of . eacb division, ment by the Institute for the issue of the 
ut the consent of each division being Novice Licence. 

ibtamed. Th e concluding portion of the report 

s necessity for the formation of a ma de reference to the necessity for keen 
1 3 conference within the framework support by members towards activities as- 
e International Amateur Radio Union sociated with representation of the Amateur 
he urgent need to ensure that finance Service at the International Telecommuni- 
ilable for the W.I.A. to be represented cation Union level and quoted several state¬ 
ly conference dealing with amateur nients made by Herbert Hoover, jun., presi- 
jncy allocations, received the full sup- dent of the International Amateur Radio 
>f delegates. Union, on the subject, 

ieral Executive has been instructed . Credit was also given for the work done 
bmit for consideration by divisions, by cx \ ofl ? cl 9.officers and members of the 
imendations for financing representa- ex ccutive m the past year, 
t a Region 3 conference. Reports also presented to the Convention 

resume of the discussions that have 22£ r .i r0 ?L* e . »? ubIicatio “* Committee, 
place between officers of the Post- oti® Manager Federal Awards 

r General’s Department and members Historian ^i^ L fi« Wa n ds w ger ’ Fed *™l 
deral Executive, dealing with the re- i 0 winB a on an |!itP S mr.mv eaU ^i ana8er ' KSl' 
of the “Handbook for Operators of Bureaux^it f rllce , °{J 

Stations in the Amateur Service” was number 1 ’ of ea?<U 'wSuh IS* 

by the Federal vice-president Harold gS£5 bureautr ^5^0^57,3*3 

m the information tabled it is quite £ " SSL- , 

that a far ereater decree nf mutual lliese re P orts S*Y e an indication of the 

*n‘t a a nd f ld^s a tanding 8 of e ea 0 c f h other’s 

of view than ever before, has gone f^titite organ,sat,on and operation of the 
.e rewrite of the handbook. An inv i tat i on h ex ,ended b FederaI Exe . 

; fact is clear from an extract taken cutive, Federal Council and all Divisional 
he Federal president s report: officers, to these amateurs who are not 

ere has been the necessity to give a already members of the Institute, to join 
ls well as take but the net result will and strengthen still further the status of 
andbook devoid of many of the ambi- the amateur service. 

and unrealistic restrictions which w 

bugged’ the amateur service for many NEW SOUTH WALES 

The adjourned annual meeting of the 
ling with the subject of contests orga- New South Wales Division of the W.I.A. 
by the Federal Contest Committee it was held prior to the April monthly meet- 
cided that a new formula as published ing at Wireless Institute Centre, 14 Atchi- 
ic December 1965 issue of the son Street, Crow’s Nest, on Friday 22nd. 
te’s magazine, ‘‘Amateur Radio,” The meeting had been adjourned to 
be used for the 1966 Remembrance enable the auditor to present his report 
ontest. and balance sheet for 1965-66. 

Ration to the VHF contest for the The report indicated a stable state of 
lull Memorial Trophy, it was agreed a ff a j rs j n regard to the financial position 
ie wmner would be decided on the of the division . The auditor ansW e re d a 
or the best seven days, not necessarily num ber of questions asked by members on 
utive days. . ~ M various aspects of the activities of the 

as also agreed that the Contest Com- division. 

give consideration to holding a local ^ hearty vote of thanks, carried by 
antesr within Australia. . acclamation, was passed thanking Mr R. 

Federal president s report covered i sserW00( j f or help he has given to the 
x>lscap sheets and gave a very detail- division as auditor 
erage of the Federal Executive acti- anni . m 

as well as several facts regarding the r .S® n t atm 6 

es from commercial interests on the re * inng President Ivan Agar, VK2AIM, 
imateui* freauenev bands expressed his appreciation of the honour 

ddition to giving details of the mem- associated with the position of divisional 
of the various Divisions, where in president and his hope that he had satis- 
ept one there had been an increase factonly discharged the trust placed m him 
ibership, the latest figures of licences ovcr the past 12 months. 

* He also commented on the help and 

friendship which had been accorded him by 
all sections of the Division, in both city and 
i* 7 Q country areas. In particular, he referred to 
the handful of good souls who, year after 


Australia were stated as follows: 


ion 


Fun 

icensees 

Limited 

Licensees 

Total 

1331 

348 

1679 

1106 

429 

1535 

496 

144 

640 

488 

192 

680 

260 

107 

367 

127 

54 

181 

3808 

1274 

5082 


yeai > carry out their duties cheerfully, 
efficiently, and without direction.” 


report stated: 


Finally, he made an appeal to committee 
members, on behalf of the incoming presi- 
dent. The basis of this was to avoid pro- 
5082 crastination; to get on with the jobs which 

__ had to be done, without the need for the 

m the above figures it will be noted president to be continually checking that 
ie limited licensees comprise near they have been done, 
i to 25 per cent of the total licences He then invited Tom O’Donnell, the in- 
If the decline of applicants taking coming president, to take the chair. 

>rse code test for the “Full ticket” . The guest lecturer for the monthly meet- 
is at the present rate I can only see ing was Bob Barringer, VK.2ZIB, who gave 
langer ahead for the retention of the a most enlightening lecture on the use of 
between 3.5MC and 30MC.” various types of relays. 

! statistics kept by the Executive show The lecture was well illustrated with 
ie licensee figure has doubled itself slides showing circuit details and instal- 
948 to 1965. For the past 12 years it lations. A large number of relays as well 
:reased at a steady rate of approxi- as some pieces of operative equipment, 
200 per year. On this basis we can including a model of a relay operated 
ibly forecast a total of 7,000 licensees beam controller and indicating device, fully 
5. A novice licence could cause a demonstrated the uses to which relays can 
gradient on the graph as did the be put. The use of bridge circuits using 
ction of the limited licence in diode rectifiers was also covered by the 

lecturer. 

of interest to note that the require- The business portion of the meeting, a 
for a Novice licence as issued in report by the Federal Councillor, Pierce 
countries do require the applicant Healy, VK2APQ, on the Federal Conven- 
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LAFAYETTE of U.5.A. 

Flyer Catalogue 662 



v.M-Mt'nV 

*A0\O tVtCVOH\CS 

108 | 

Paget §y • _ 

HUNDREDS of INTERESTING ITEMS from 
Lafayette of U.S.A.'s 1966 Catalogue. Fully 
illustrated ... of great interest to the hi-fi 
enthusiast, amateur, experimenter, technician, 
hobbyist, serviceman. Many items are avail¬ 
able from Australian stocks—list included— 
others are available for shipment from 
U.S.A. Many new exclusive LAFAYETTE lines, 
not available elsewhere, are featured. 

The small charge for the catalogue is to 
cover import duty, postage, etc., and will 4 be 
refunded on receipt of an order. No time 
limit. 

SEND FOR YOUR COPY TODAY! USE 
COUPON OR WRITE. 


LAFAYETTE ELECTRONICS 
Division of Electron Tube Distributors 
Pty. Ltd., 15A WELLINGTON ST., 
WINDSOR, S.l, VIC. 

Please send me Catalogue 662. I enclose 
Chq./M.O./P.O, for 50 cents which is 
refundable with my first order. 

NAME .v .. .. 

ADDRESS. 


STATE 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOW! 

How would you like to make a 2- 
Transistor Radio, an Intercom Unit, 
a Burglar Alarm, Electronic Ther¬ 
mometer, Stereo Headphone Ampli¬ 
fier, Short Wave Adaptor, or any one 
of 60 Exciting, easy-to-build Pro¬ 
jects? 

IT'S EASY — 

THE S.E.W. KIT WAY 

• No Technical Background Needed 
Just Screwdriver, Pliers and Sol¬ 
dering Iron. 

• All kits transistorised. 

• All Parts Inexpensive — Easily 
Obtainable and Re-usable. 

IDEAL FOR BEGINNERS 
OF ALL AGES 

Kits use special Printed Circuit 
Board. 

SPECIAL OFFER 

• 2-Transistor Radio Kit, complete 

with Battery and Earphone, 
$13.00 (£6/10/). 

Or 

Send for Complete List of Projects, 

S. E. WILLIS HULDIHC CO. 

38 Riversdale Road, 
Camberwell E6, Victoria 
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Tudor Radio 

L. E. CHAPMAN 

ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-10H 


R0NE1TE TURNOVER PICKUM, 
ADJUSTABLE STYLUS PRESSURE 
£1/17/6 Each 




TV CABINETS TO CLEAR 

Ideal for speaker enclosures .. £2 each 

Transistor speaker and drive transform¬ 
ers, large and midget type.... 10 0 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts . 15/ each 

5,000 to 3 and 15 ohms .... 12/6 each 

Transistor speaker chokes .. 15/ each 
Here's value in pots. 

Pots, single log and linear: 

3K. 74K, 10K, W.W., 20IC, 25K, 50K, 
100K, 200K, 250K, 500K, 1 Meg, 

2 Meg.5/ each 

Pots dual ganged 10K. 5/. 1 Meg. 12/6 

Pots concentric. 100K -f 50K, 100K -f 
2iK, 100K + 10K, 250K + 250K, 
500K + 500K, 1 Meg + 1 Meg., 

1 Meg. -H 500K. Various 

others ...5/ each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available.. £4 each 

TV safety glass per sheet .... £1 15 0 

Garrard plug in stereo heads £2 0 0 

TV masks, 17, 21, 23in .... 15/ each 


Tuning condensers 2 and 3 
gang . 10 0 


Tuning condensers 2 and 3 
gang . 10 0 



STEREO AMPLIFIER 


KIT SETS 

TU 10, 3.5. watt per channel, £12. 

TU 11, 3.5 watt per channel has 
facilities for tape and microphone 
channels, £14. 

TU 12, 5 watt per channel, £13/10/ 

TU 13 5 watt per channel with TU 11 
facilities, £16. 

Each kit set includes valves, speakers 
and all components. 

Single stage amplifier kit set: 

5 watt per channel, £11. 

1 stage of I.F.T. tuner, £7/10/. 

Large dial BC SW, £11. 

Ideal to use with the above amplifiers. 

Transistor ear plugs, 3 for 10/. 

TV tuners, 13 channel, new £7/10/. 
Post, 7/6. 

Tag strips, mixed types. Dozen, 6/. 
Switches, oak 4 position, 4/ each. 

2 position, ..2/6 each 

Knobs long shaft, push on. Dozen 12/. 


Knobs for concentric shaft. Dozen 12/. 

250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. 10/ bag plus 2/6 post 

Crystal microphones, good quality, ideal 
tape recorders, etc. £1/S/. 

Transistor speaker transformers, single 
ended, 5 watt, 15/. 

100 volt multitap line output transform¬ 
ers, cost £3, our price £1. 

Dutch Philips 3 pin flexible jacks 4/ ea. 



PORTABLE RADIOGRAM OR 
INSTRUMENT CASES, £4/10/-. 


Record changers, “Collaro,” 78 speed, 
to clear,£1 /10/. 

MSP line output transformer 90 deg., 


£2/10/-. 

SPEAKERS 

MSP 20928 mod 12 PQ .... £6 15 0 

MSP 6 x 9 15 ohm. £2 15 0 

MSP 8in twin cone 15 ohm £2 15 0 

MSP 12in twin cone 15 ohm £3 5 0 

MSP 7 x 5, 3 and 15 ohm .. £1 15 0 

MSP 31 inch . £1 0 0 

Rola 5 x 4, 3 and 15 ohm ..£150 
Rola 4x3, 10, 15, 27 ohms £10 0 

Rola 5 B 3 ohms . £1 0 0 

Rola 8 x 4 15 ohm . £1 15 0 

6x9 single cone 15 ohm .. £1 15 0 
8 inch single cone 15 ohm.. £1 15 0 

31 inch 47 ohm. £1 0 0 

6 x 4 33 ohm .... £1 5 0 

2 x 1, 15 ohm . £1 0 0 

5 x 3, 47 ohm. £1 0 0 

5 x 3, 27 ohm . £1 0 0 

10 x 3, 15 ohm .. £1 10 0 

Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers, etc. 1/ yard 

Radio knobs, push on ..5/ doz. 

Miniature valve sockets 7 and 9 pin 

1/ each 

Octal valve sockets . 1/ each 

National power transformers 6.3 and 
225 a side . £1 5 0 


Picture tubes, all sizes, new in carto 

£12/10/. With your dud. Bond 


Philips IFT’s 255KC ...... 7/6 es 

Aerial and oscillator coils .. 5/ ei 


Scope soldering iron, standard; nr 
scope. Scope De Luxe. Vibra sco 
National scope transformer. 

TV AERIALS 

Famous Make 

All types £1/15/ to £10 plus post. 

TV aerial lead in. 9d y 

TV aerial chimney mount kits £1 15 
Wall stand-off brackets, pair 19 

TV tuner biscuits, Philips, 
mixed, bag ..£1 0 

TELLY 


MINI TAPE RECORDER 



Specifications 


Record and play back, push-button c 
trols. Playing time 30 secs. Batteries 
3v. Dimensions 3 9/16in x 2 3/16 
x 1 7/8in. Transistors 4. Reel endl 
1 3/8. Speaker 1 3/4. £6/10/. 

PUBLIC ADDRESS 
SPEAKER HOUSING 



For 4, 5, or 6in speakers. £2, post 


2 amp fuses. £1 15 0 per 

Special.... 12in speaker, 2 ohm F 
£3, pack and post, 7/6. 

Transistor plastic outer case .. 5/ < 
Transistor carrying straps .... 2/ < 
Stereo pick-up arms, with Xtal.. £3 e 

Metal rectifiers for battery and ele 
portables . 5/ each, post 

Pilot lamp holders.3/ per 

TV or cabinet castors.4 for 

100 Mixed Knobs including TV cha 
changers .. 

TV choke 250 ma 10/, pack, post 

240 v AC Record Changers, st 
£10/15/, Mono £10. Pack and \ 
N.S.W. 15/, interstate £1/5/. 

Gramophone motor and pick-up, : 
AC £5/15/. Pack and post, N.J 
10/. Interstate 15/. 

23in picture tubes, new, with slight 
burn, o.k. for testing, etc. £5 

OA 70 diodes .4/ < 

Morganite and IRC resistors. At 
33 values. Suit transistors, radios, 
etc., £1 per 100. Pack and post, 

3, 5, and 10 Watt IRC wire w< 
resistors. Many values. 

.. 2/ each, 12 foi 

100 mixed condensers, micas, cerai 
tubular. Fresh stock. 

.. £1. Pack and post 

Electrolytic condensers. 3 in one. 

50, 50 50mf 350vw 400 pv 15/ 
50 + 24, 350 vw -f 100 mf 25vw, 7/ 

30, 30mf 300 vw 350vp.7/i 

Many others. Invaluable for servici 
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at Brisbane, was preceded by a 
dng of candid camera shots taken at 
convention by Keith Howard, VK2AKX, 
attended as observer, 
le report covered the main points dis- 
:d, and included the decisions made on 
amendments proposed by the N.S.W. 
»ion to the draft of the new Federal 
;titution. Many questions were answer- 
id some points of the report elaborated, 
cry complimentary vote of thanks was 
id by Fred Carruthers, VK2PF. 

HUNTER BRANCH 

enty-five members and visitors were 
nt at the April meeting of the Hunter 
:h held at the Technical College, Tighes 

ere were two short lectures given by 
Howard VK2AKX and Tony Mullen 
£CT, who discussed the forthcoming 
al Convention, and details of 
msistor-regulated power supply, 
lowing this section of the meeting, two 
kindly lent by the Hunter District 
r Board, were shown, 
o interesting lectures have been 
?ed for the July meeting which is to 
eld in Room 6 , Clegg Building, 
astle Technical 'College, Tighes Hill, 
riday 1st July. Visitors are always 
me at Hunter Branch Meetings. 

O’Toole. VK2ZIO, is the newest 
■ of a callsign in the Branch. A keen 
uctor, Ian has built all his own 
nent and is regularly on the air on 
1 2 metres with a fine signal, 
joins Frank Boundy VK2ZFX who 
his licence a few weeks previously 
vho also radiates a powerful signal 
VHF bands. 

another Branch member to success- 
omplete the requirements for the full 
5 is Colin Christiansen, VK2BBC. 
who now works as a clerk with the 
)ffice at Waverton, is on the air on 
l 40 metres using surplus equipment 
he has modified for amateur use. 
who is 18, joins the ranks of young 
;rs of the Westlakes Radio Club who 
ained callsigns in the past four years. 

JUNE FIELD DAY 

Westlakes — Hunter Branch Field 
to be held at the Westlakes Radio 
Teralba on Sunday June 12th, 1966. 
e will be a full program of events, 
st to commence at the Club at 
l. Competitors are advised that no 
ant will be allowed to enter an event 
an entry form is completed, 
inteen serving hot food, tea, coffee, 
•ft drinks will be available at the 

are assured of a good time at the 
ces — Flunter Branch Field Day on 
>th. 

:entral coast branch 

ost interesting and instructive lecture 
'en to members attending the April 
; of the Central Coast Branch of 
r A. 

lecturer was Alec Swinton VK2AAK 
e subject was “UHF, and 432MC 
cular.” 

I sketches and several pieces of 
snt, Alec was able to demonstrate 
:tion and testing techniques, 
equipment — included a veractor 
requency tripler, field strength meter, 
dge marker, wave meter, a ‘‘Parks” 
converter and a 13 element yagi 
, all being currently in use at his 

recording of signals received from 
Borman, VK2ZCF, gave a clear 
3 n of the possibilities the band offers 
operators. 

i discussing construction techniques 
pointed out that there was a certain 
ship to plumbing in 432MC equip- 
3 ut nevertheless it was simple to 
t was also shown that large surface 
dded to the efficiency, due to skin 
md must be taken into account on 
MC band. 

RON/C5 Australia, June, 1966 


The lecture concluded with a brief cover¬ 
age on propagation in relation to the UHF 
bands. 

Visitors are always welcome to the Branch 
meetings, held on the third Friday of the 
month, at the School of Arts, Gosford. 

BLUE MOUNTAINS BRANCH 

The office bearers of the Blue Mountains 
Branch of the W.I.A. elected at the Annual 
Meeting were:— 

Chairman, Derick Boyd, VK2NR; 
vice-chairman, Ron Daniels, VK2ADA; 
secretary, Bill Moore, VK2HZ; treasurer 
and catering officer, Allan Smith, Assoc.; 
Publicity Officer, Ron Daniels, YK2ADA; 
construction committee, Bob Lear, 
VK2ASZ, Trevor Huntley, VK2TM, Don 
Hodgins, VK2ART, Danny Cliff, Assoc. 

At the March and April meetings of the 
branch the entertainment was provided by 
Ron Daniels VK2ADA, who showed slides 
and movie films of his trip to the U.S.A. 

It is reported that a wide variety of sub¬ 
jects were covered, from Ham gatherings 
and “birds” to the “Indianapolis 500.” 

NEPEAN DISTRICT CLUB 

The newly formed Nepean Amateur 
Radio Club, organised by amateurs living 
in the St. Marys-Penrith area west of Syd¬ 
ney, will hold their first field day on Sun¬ 
day, June 12. All amateurs and their 
friends are invited. 

The centre of the activities will be located 
at the Penrith Civil Defence Headquarters 
in the St. Marys industrial area. 

A registration fee of $1.50 will apply to 
amateurs and adult males, all other visitors 
will be free. 

The program will commence with an 
all band scramble for those en route, start¬ 
ing at 9.30 a.m. Contestants must start at 
least 15 miles air line from St. Marys rail¬ 
way station and logs must be handed in at 
the registration desk by 10.45 a.m. 

Prizes will be given for the highest score 
on the HF and VHF bands. Points for con¬ 
tacts will be:— 

1 point for each contact plus bonus 
points, i.e., 

A joints for each overseas HF contact; 

4 points for each interstate VHF contact; 

9 points for each VHF overseas contact. 
VK6 and VK7 call areas will be classed as 
overseas contacts. 

During the day there will be:— 

Two 7MC mobile hidden transmitter 
hunts. 

Two 144MC mobile hidden transmitter 
hunts; 

Two 144MC pedestrian hidden transmit¬ 
ter hunts. 

Novelty events for everyone. 

A program giving all details will be avail¬ 
able on registration. 

Good prizes will be presented to the 
winners of all events. 

Morning and afternoon teas will be pro¬ 
vided. Hot water, soft drinks and ice¬ 
cream will be free but take your own lunch. 

VHF and TV GROUP 

The annual meeting of the N.S.W. Divi¬ 
sion VHF and TV Group was held on 
April 1 at the Wireless Institute Centre. 
There were over fifty members present. 
There were 11 nominations for the com¬ 


mittee of six resulting in a very interesting 
ballot. 

Following a meeting of the elected com¬ 
mittee the office bearers are:— 

Chairman Stephen Kuhl, VK2ZSK, vice- 
chairman, Sandy Bruce-Smith, VK2ZEX. 
Secretary, Alf Wass, VK2ZIW. Contest 
committee, Chris Jones, VK2ZDD, Peter 
Carter, VK2ZPC, WICEN Liaison Officer, 
Ian McKenzie, VK2ZIM. 

The committee has already made plans 
for a very interesting series of lectures for 
the monthly meetings held on the first Fri¬ 
day of each month. 

It now seems certain that the activity 
planned for the holiday weekend June 12, 
will not be a full scale field day but pro¬ 
bably a form of local message-handling 
contest. However, the latest details will be 
given over the VK2WI, VHF news broad¬ 
casts on a Sunday evening at 7.30 p.m. 

An illustrated brochure giving details of 
equipment and component parts available 
from the disposals store are available and 
can be obtained by sending a stamped self- 
addressed envelope to the Secretary of the 
Disposals Committee, W.I.C., 14 Atchison 
Street, Crow’s Nest. 

QUEENSLAND 

The main activity within the Queens¬ 
land Division of the W.I.A. was the 30th 
Federal Convention held over the Easter 
holiday period. (If I can be permitted to 
make a comment — the hospitality and 
facilities made available for delegates has 
never been surpassed at least during the 
past 10 years and the appreciation of all 
who attended is extended to the officers 
and members who were responsible for the 
arrangements. VK2APQ.) 

The 1966 State Convention held over 
the weekend March 25-27 was very suc¬ 
cessful. More than thirty members and 
their families enjoyed near perfect weather 
at Alexandra Headland and participated in 
the many activities arranged. 

Many interesting pieces of amateur equip¬ 
ment were on display, including a col¬ 
lection of popular SSB transceivers, mobile 
antennas, SWR indicators, antenna rotators 
and indicators. 

The proceedings were also enlivened by 
the efforts of Max Swaby, VK4DA, in 
auctioning, as he put it, “the cream of 
amateur’s surplus equipment.” 

The winners of the main events were: 
VHF mobile night event, A. J. Chappel 
VK4ZCA: Mobile Rally, R. C Wright, 
VK4ZRW; All Band Scramble (Saturday), 
M. J. Swaby VK4DA; All Band AM 
Scramble (Sunday), K. P. O’Farrell VK40F; 
All Band SSB Scramble L. L. Sharp 
VK4NS; VHF Mobile Transmitter Hunt, 
L. A. Davies VK4ZLO. 

Matters relating to WICEN Intruder 
Watch on bands and the GHOST Project 
were discussed at the general meeting. 

SOUTH AUSTRALIA 

The WICEN Co-ordinator of the South 
Australian Division, Geoff Taylor VK5TY, 
received two letters of appreciation for 
services given by WICEN operators. The 
first from F. L. Kerr, Director, Emergency 
Fire Service, Thebarton. 

“Please accept and convey to your 



Aegis Manufacturing Co. P./L. 

347 Darebin Ref./ Thornbury, 

Victoria. ’Phone 49-1017. A22. 


AEGIS 


AERIAL SYSTEM 


We’ve had years of experience 
manufacturing NOISE REDUC¬ 
ING Aerial Systems for use in 
noisy locations . . . Our Kits 
are the finest yOu can buyl 
Available everywhere, write for 
our* illustrated leaflet. 
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RADIO SUPPLIER* 


5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 ESTABLISHED 1947 


SINCLAIR X-20 

INTEGRATED 20 WATT 
PULSE WIDTH MODULATED 
AMPLIFIER AND PRE-AMP 



A new concept in high 
fidelity performance 


The use of P.W.M. assures a far better tran¬ 
sient response than is possible with other ampli¬ 
fiers and this adds greatly to the quality of 
reproduction from the speaker. 

Harmonic distortion is so low as to be hardly 
measurable, let alone audible, and cross-over 
distortion, which can cause such marked un¬ 
pleasant effects in conventional transistor ampli¬ 
fiers, simply cannot occur at all in the X-20. 
Number of transistors: 12 

Overall size: 8V41n x 3V4in xlin. 

Weight: 4V$oz. 

Input sensitivity: ImV into 5kQ. 

Total harmonic distortion: 

Less than 0.1% at 10 W. 
Output power Into 7.5 or 8 ohm speaker! 

20 watts R.M.S. music power. 

15 watts R.M.S. continuous. 

Output power Into 15 ohm speaker: 

15 watts R.M.S. music power. 

12 watts R.M.S. continuous. 

These output ratings are quoted to the stan¬ 
dard British method of rating Using the method 
usually employed in the U.S.A.. these ratings 
would be doubled, giving, for example. 40 watts 
music power into a 7.5 ohm speaker. 
Frequency response, at all power levels: 20 c/s 
to 20 kc/s plus 1 db. 

Damping factor: Greater than 100. 

Quiescent consumption: About 150 mA. 

Supply voltage: 28 to 37 volts (7.5Q speaker). 

28 to 45 volts (15Q speaker). 
Signal to noise ratio: Better than 70 dB. 

Pulse repetition frequency: 65 to 75 kc/s. 

Energy conversion factor at output at least 
95% efficient. 

A filter is built into the output of the X-20 
so that it may be used with any type of resist¬ 
ive or inductive load of the correct impedance. 


X-20 AMPLIFIER 

Completely Built and Tested. 

Price £16/15/- $33.50 
X-20 A.C. MAINS POWER 

Supply <200-240 volts). 

Suitable for driving up to 
2 x 20 Units. 

Price £7/17/6. $15.75 ine. fox 


12-VOLT TRANSISTORISED 
POWER SUPPLY 


Q Plus type TPS50/12. 

INPUT: 12 volts DC. 

OUTPUT: 300 and 150 volt DC 50 watt* 
continuous operation. 

FREQ.: 1200 c/s approx. 

As-new condition. 


Price £11/10/-. $23.00 
Post extra. 


FERROCART POCKET 
MULTIMETER 



Size 3*i 


PT34 

300 uA movement. 
AC and DC voltages: 
0-10. 0-50, 0-250, 

0-500, 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
x IVe inches. 


Price 57/6. $5.75 

Complete with leads. 


ALIGNMENT TOOLS 


label No. 4 Alignment Tool Kits. All popular 
sizes, 4 Tools in Plastic Pouch .. $1.20 (12/) 


TRANSISTORS AND DIODES 


AC 125 . 
AC126 . 
AC 127 . 
AC128 . 
AF114N/ 
OC171 
AF115N/ 


9/6 95c 

9/6 95c 

19/6 $1.05 

10/ $1.00 


10/ $1.00 


10/ $1.00 


OC169 . 
OC170/ 
AF115N 
0071/ 
AF114N 
2N217 . 
2N270 
2N370 


19/0 $1.95 


10 / $ 1.00 


10/ $1.00 

9/0 95c 

13/0 $1.35 
19/ $1.90 


AF116N 

. 9/0 

95c 

2N372 . 

AF117N 

. 9/0 

95c 

BY100/ 

AF118 . 

. 22/ 

$2.20 

OA214 

BC107 . 

. 11/ 

$1.10 

OA79 

BC108 . 

. 18/ 

$1.00 

OA80 

BC109 . 

. 14/ 

$1.40 

OA81 

OC26 . 

. 20/ 

$2.00 

OA90 

OC35/ 



OA91 


19/ $1.90 


35/ 

11 / 

11 / 

12 / 


AT1138A 
OC44N . . 

OC45N . . 

OC70 . . 

OC71/2N215 

7/0 (or 3 for £1) 
75c (or 3 for $2) 


$3.50 

$1.10 

$ 1.10 

01.20 


OC72 
OC74N 
OC75 . 


13/0 $1.33 
9/0 95c 

13/0 $1.35 


10 / 
4/ 

3/ 
3/ 
3/3 
3/3 

OA95 . . 3/3 

OA200 . . 7/6 

OA210, 1N1763, 
1N3194, 

HR25 . 0/0 

OA211, 

S10AR2 10/ 
1N3491 40 piv 


$1.60 


30c 

30c 

32c 

32c 

32c 

75c 


05c 


$1.60 


18 amp . 9/0 95c 


ZENER DIODES 


OAZ200 

OAZ212 

OAZ213 


15/0 $1.55 
12/6 $1.25 
12/0 $1.25 


OAZ222/ 

BZZ14 

OAZ224/ 

BZZ16 


27/0 $2.75 


27/0 $2.75 


ELECTROLYTIC CAPACITORS 


.D. 

—VOLTS 

PRICE 

F.D. 

—VOLTS PRICE 

2 

M.F.D. 12 

35c 

50 

150 

75c 

4 

3 

30c 

50 

350 

1.35 

5 

6 

30c 

50 + 50 350 can 

1.60 

5 

12 

30c 

50 

450 

1.35 

5 

18 

35c 

64 

6 

35c 

8 

10 

30c 

64 

18 

35c 

8 

15 

30c 

100 

3 

35c 

8 

350 

48c 

100 

6 

35c 

8 

525 

58c 

100 

12 

35c 

10 

3 

30c 

100 

25 

50c 

10 

6 

30c 

100 

50 

72c 

10 

15 

35c 

100 

100 

75c 

10 

25 

35c 

100 

200 can 1.05 

16 

10 

35c 

100 

300 

1.83 

16 

300 

50c 

100 

350 can 1.60 

16 

525 

75c 

125 

3 

35c 

20 

200 

62c 

150 

150 

75c 

24 

350 

65c 

200 

25 

65c 

24 

500 

97c 

200 

50 

90c 

25 

3 

32c 

250 

3 

50c 

25 

6 

35c 

250 

6 

55c 

25 

12 

35c 

250 

16 

55c 

25 

18 

35c 

250 

25 

75c 

25 

25 

35c 

250 

50 

95c 

25 

50 

45c 

500 

12D 

50c 

25 

300 

62c 

500 

25 

88 

25 

600 

98c 

500 

50 

1.25 

30 

6 

35c 




30 

12 

35c 

1000 

6 

92c 

32 

350 

70c 

1000 

12 

1.05 

50 

6 

32c 

1000 

18 

1.25 

50 

12 

35c 

1000 

25 

1.48 

50 

25 

47c 

2000 

18 

1.70 


CRYSTALS 


Crystals in FT243 Holders. As New EX SCR536/ 
BC611 Walkie-Talkies. 


4080 Kc. 
4397 Kc. 
4495 Kc. 
4676 Kc. 
4695 Kc. 
4735 Kc. 
4815 Kc. 
4840 Kc. 
4852 Kc. 
4950 Kc. 
5205 Kc. 
5295 Kc. 


5327 Kc. 

5360 Kc. 

5385 Kc. 

5397 Kc. 

5660 Kc. 

5780 Kc. 

5852.5 Kc. 

5920 Kc. 

6235 Kc. 

6375 Kc. 

7/6 each or 3 for £1 
75c each or 3 for $2.00 


CRYSTALS in DC 11 HOLDERS 


5980 Kc. 
6420 Kc. 


12/0 $1.25 5980 Kc. 
12/6 $1.25 


12/0 $1.25 


CITIZENS BAND CRYSTALS 


Miniature HC6/U Vi M pin spacing 
27.240 Megacycle 27/6 each. 

26.785 Megacycle 27/6 each. 

HC6/U Crystal Sockets 2/9 
FT243 Crystal Sockets 2/9 
CLIENTS NOTE, THE ABOVE FREQUENCIES 
ONLY AVAILABLE AT THE MOMENT. 


NEW VALVES 


1 A3. 50c 

1A5. 30c 

1A7GT.$2.60 

1C7. 50c 

1D8. 75c 

1F5.$100 

1H5. 75c 

1K5. 50c 

1K7. 50c 

1L4. 50c 

1L5.$100 

lLn5. 50c 

1M5. 50c 

1P5. 50c 

1Q5. 50c 

1R5.$1.90 

1S2.$1.75 

1S5.$1.60 

1T4.$1.00 

1U4.$1.60 

1U5.$1.60 

2A5. 75c 

2C42.$1.50 

2C46.$.150 

2D21.$1.20 

2X2. 50c 

2A7. 75c 

2E26.$2.50 

3A5.$1.00 

3A4.$2.20 

3S4.$1.00 

3V4.SI.50 

3Q5.$1.00 

5U4GB.$1.45 

5V4G.$1.75 

5Y3.$1.38 

5AR4.$2.60 

5AS4.SI.45 

5R4Gy.03.75 

5Z3.$1.75 

5T4.$1.75 

5Y4. 75c 

5819 Vidicon .. $10 

5636 . 75c 

6A6. 75c 

6AB7.$1.00 

6AC7. 75c 

6AG5. 50c 

6 AG 7.$1.25 

6AJ5. 75c 

6AK5.$1.50 

6A3. 75c 

6AL5.$1.40 

6AM5.$1.50 

6AM6.$1.00 

6AS7Gt.$2.00 

6B6. 75c 

6BE6.$1.50 

6BQ5.$1.70 

6CW4.$3.00 

6C8.$1.00 

6C6 50c 

6CM5.$2.25 

6F8. 50c 

6G6. 75c 

6G8G.$2.60 

6H6Metal . . . . 50c 

6J6.$1.00 

6J5GT.$1.00 

6K.7. 50c 

6K8GT.. $1.25 

6K8Metal .. .. $2.00 

6L7. 50c 

6N7. 50c 

6R7. 75c 

6SC7. 75c 

6SF5. 75c 

6SF7. 75c 

6SH7. 50c 

6SJ7.$1.25 

6SK7GT.$2.00 

6SL7gT.$1.25 

6SL7GT.$1.25 

6SN7GT.$1.00 

6SQ7GT.$2.60 

6SS7. 75c 

6U7. 75c 

6U8.$1.70 

6V4.$1.14 

6S5. 75c 

6K6.$1.00 


6V6GT. 

6X4. 

6X5. 

6AN7A. 

6AR7GT .. 

6AU6. 

6U5. 

6CH6. 

6CG7. 

6BZ6. 

6BY7. 

6BX6. 

6BR5. 

6BQ5. 

6BM8. 

6BL8. 

6BE6. 

6BA6. 

6AV6. 

6AU8A. 

7A8. 

7C5. 

7C7. 

7E6. 

7W7. 

717A . 

7L7. 

12A6. 

12AH7. 

12AT7. 

12AU7. 

12AV6. 

12BE6. 

12C8. 

12J5. 

12SA7GT .. 

12SC7. 

12SK7. 

12SQ7 .. .. .. 

12SR7. 

12SN7. 

19. 

30. 

47. 

57 .. 

58 . 

80. 

16A5 . 

16A8 . 

832A. 

830B. 

808 . 

866 . 

1626 . 

1629 . 

25L6. 

25Z6. 

954 . 

955 . 

956 . 

958A. 

5763 . 

6021 . 

9004 . 

EA50 . 

ECC35 .. .. .. 

ECH33. 

EF50. 

EF86 . 

UU1 . 

EY91 .. 
OOF03/12 .. .. 

QQ104/7 .. .. 

RL18. 

UL41 . 

VR102. 

VR135. 

VR136. 

VR137 . .. 

VT78 (6D6) .. 

VT127. 

VT501 . 

1D4. 

1M4. 

7L7. 

7N7 . 

12SG7. 

3516GT. 

VU39A .. 
ECH35 (VR99A) 


VERNIER DIALS 

Ratio 8 to 1, reduction, scaled 0-10 

Type T501, l‘/ain diam.$1.75 

Type T502, 2in diam.$2 M 

Type T503, 3in diam.$2.80 


GRID DIP OSCILLATOR 


Lafayette TE-18 G.D.O. 8 Bands, Pit 
Coils, 360 Kc-220 M/C. 240 volt, £19 
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nbers, my appreciation of the valuable 
ace they rendered in supplementing the 
.S. Communications at the Crafers/ 
terfall Gully fire of 8th February, 
rhe Commissioner of Police, Brig. J. 
McKinna, has requested that I also 
vty his thanks to WICEN and other 
snteers who played a part in this fire.” 
he second was from N. W. Pratt, Hon. 
etary, Stirling Fire Unit, 
dy committee has instructed me to write 
ou to ask if you would convey to the 
ibers of your group who assisted at 
recent Crafers fire, our very sincere 
ks for their services rendered to our 
S. units and for their splendid co- 
ation. 

iy committee has appreciated the co¬ 
ition received from your organisation 
the past number of years and we 
forward to your continued support.” 

VHF GROUP 

e officers elected at the Annual meeting 
e VHF Group were:- 
jsident: Eric Jamieson, VK5ZEJ 
:e-President: Rick Matthews, VK5ZFQ. 
:retary-Treasurer: Jim Sinclair, VK5ZSJ 
uncillors; Brian Tideman, VK5TN. 
Blythe, VK5CL. 

is also reported that two members of 
iroup experimented as much as it was 
>le with the Oscar IV satellite. They 
Mick McMahon, VK5ZDR and John 
worth VK5ZJH. John has quite a 
1 of tape recording his own signals 
ig back from the satellite. To 
rage more 432MC activity John is 
uled to lecture on his equipment. 

WEST AUSTRALIA 
^ monthly meeting of the West Austra- 
Division of the W.I.A. is held on the 
Tuesday of each month at the Perth 
n'cal College. Proceedings commence 
.m. 

a recent meeting Brigadier Hunt 
>sed members on matters relating to 
Defence. He stated that he was 
>ed to hear the statement made that 
D.E.S. was not interested in having 
d of amateur radio in an emergency, 
had spoken to both the Police and 
Defence authorities, and they fully 
iated the value of the amateur service. 
?er, the Civil Defence Emergency 
; in the State was not at the stage 
/elopment where it could use radio 

n Pemberton, VK6VW, WICEN 
linator reports that good progress is 
made with nets organisation and pays 
to the valuable assistance given by 
ier Hunt. 

dries are being made among members 
>se who are interested in taking part 
1966 Scout Jamboree-on-the-Air, over 
ekend October 22nd-23rd. 

Boy Scouts Association will be 
i a camp at a new site 8imiles east 
ford, 28 miles east of Perth, over 
ekend and are anxious to participate 
event. The Association is prepared 
mge transport, hire an alternator if 
iry and erect aerials, 
is been suggested that 80, 20 and 6 
bands be used and S.S.B. would be 
ble on 20 metres. 

>ne wishing to take part or loan 
ent are invited to contact the Secre- 
eil Penfold, VK6ZDK, Box no. 1002, 

, Perth. 

gular fortnightly news service for the 
of listeners in Cocos and Christmas 
and remote areas of West Australia, 
rted on April 3. 

broadcast of news will be transmit- 
>m VK6WI every alternate Sunday 
) G.M.T. on approximately 14.1 MC 
jle side band. Reports on the trans- 
s are invited. 

VHF BAND NEWS 

i George Francis, VK3ZCG, of Mor- 
'ictoria, details have been received 

RON ICS Australia, June, 1966 


W.I.A. YOUTH RADIO ISCHEME 


A comprehensive report on the activities 
of the W.I.A. Youth Radio Scheme pre¬ 
pared by Rex Black. VK2YA, Federal co¬ 
ordinator of the scheme, was presented to 
delegates attending the Federal Convention 
held in Brisbane at Easter. 

The report indicated that the year had 
been one of consolidation and no spectacu¬ 
lar developments had been aimed for. 

By the results achieved by former and 
present members of the scheme, in obtain¬ 
ing amateur operator's licences, the institute 
had materially benefitted by a certain pro¬ 
portion of increased membership. 

In referring to the benefit to the com¬ 
munity the report read: 

‘‘One of the most pleasing features of 
this year’s progress lies in the field of re¬ 
lationships with the electronics industry. 

‘‘Increasing numbers of employers are 
realising the desirability of employing 
school leavers who have an established in¬ 
terest in radio at a hobby level. The Youth 
Radio Scheme offers a pool of potential 
apprentices, trainees and cadets. Also, as 
the number of radio hobbyists in the com¬ 
munity increases, so the market for radio 
parts and equipment increases. 

“For both these reasons Y.R.S. is receiv¬ 
ing support from the industry in the form 
of donation of parts, prize money and 
publications.” 

Special mention was made of the follow¬ 
ing donations: 

1. Soldering irons from Mr Royston of 
Adcola Products Pty. Ltd., Melbourne. 


2. Kitsets from Mr K. Lane of Transistor 
Kits, Melbourne. 

3. Screwdriver sets from Turner Manu¬ 
facturing Go., Melbourne. 

4. Books to the value of £3 from Tech¬ 
nical Book and Magazine Co., Melbourne. 

5. Transistors from Anodeon Sales Divi¬ 
sion Melbourne. 

6 . Radio parts from Mr Angus Fowler 
of Kriesler (Australasia) Pty. Ltd., Sydney. 

7. £10 prize money from the Overseas 
Telecommunication (Australia) Commission. 

8 . Multiflash Project cards and transistors 
from Mr Ron Schonrock of, Amalgamated 
Wireless Valve Company Pty. Ltd., Sydney. 

9. Philips Electronic Kit from Mr 
Skipper, sales manager, Philips Electrical 
Pty. Ltd., Sydney. 

10. 100KC Crystal from Pye Pty. Ltd., 
Melbourne. 

In addition, many W.I.A. members have 
donated quantities of useful equipment, 
some of which has been distributed by the 
New South Wales Division to Y.R.S. super¬ 
visors in other States. 

The report made reference to the various 
grades of certificates issued to students 
during the past year and the work and 
assistance given by those associated in some 
way in the operation of the scheme. 

Reference was also made to the novice 
type licence, issued by the authorities in 
other countries, and the hope expressed that 
the time is not too far off when a similar 
grade of licepcing is issued by the Austra¬ 
lian authorities. 


of other 144MC DX contacts that were 
made from Gippsland following the VK-ZL 
openings that took place at the beginning 
of the year. 

George’s log has these entries: 

February 22. 

EST Worked Location 
0032 VK3ZTN Hamilton 275 miles 
0709 VK3ZDM Ballarat 146 miles 
0754 VK3NN Yanac 298 miles 
2105 VK3ZEF Bendigo 149 miles 

February 27. 

EST Worked Location 
0736 VK3NN Yanac 298 miles 
0837 VK5CJ Mt. Gambier 300 miles 
0900 VK3ZCN Bendigo 149 miles 
1006 VK5ZFA Millicent 338 miles 
1100 VK5ZDR Adelaide 480 miles 
1119 VK5GP Mt. Lofty 460 miles 
1220 VK3ZER Geelong 115 miles 

March 1. 

EST Worked Location 

2217 VK5GP Mt. Lofty 480 miles 

March 27. 

EST Worked Location 

2132 VK3ZEF Bendigo 149 miles 

George also reports that on February 10 
VK3ZPL, located in Moe, worked several 
VK4 stations in Brisbane on the 52MC 
band, heard VK2AXB Sydney around 2046 
EST * and obtained excellent reception of 
TV Channel 0, Brisbane. Channel 3, 
ABNT3, Northern Tasmania was received 
by VK3AWV located at Yallourn. 

On April 3, George worked VK4XC in 
Bundaberg, Queensland. Also heard signals 
on the six-metre AM net frequency. More 
than 10 stations are active in Gippsland 
on the 144.854MC FM net and visitors pass¬ 
ing through Gippsland are invited to join 
in the net activities. 

From the Hunter Valley and Newcastle 
area Mac O’Brien, VK2ZMO, reports that 
a local net is active around 10 a.m. each 
Saturday, Sunday and holidays around 
52.5MC. Stations to be heard are VK2’s 
ZKW ZWM, ZMO, ZUB, ZCT. Also, at 
times,* VK2’s AYF, ZJG, ZBD and ZDN 
join the net. It is rumoured that, because of 
the time it has been going on, there is to 
be a prize given to the one who can state 
accurately the year that Gordon Suther¬ 


land, VK2ZSG, Hunter Branch Secretary, 
will join the net. 

In the same area 144MC activity is very 
good and the stations that can be heard 
almost nightly are: VK’s 2ZKW, 2ZSG, 
2ZWM, 2YJ, 2ZCT, 2XT, 2ZFR, 2ZDN, 
2ZCU, 2ZMO. Others active are VK’s 
2AYL, 2AYF, 2ZBD, 2ZJG, 2ZAP. 
VK3ZTL has been operating portable from 
Nelsons Bay while VK7ZBW was worked 
while in Newcastle on his way through 
from Brisbane. 

Sydney stations VK2ZTM mobile, 
VK2AXB, VK2ZBQ and VK2HE were all 
worked at readability 5 strength 9 during 
an opening on March 7. 

TRANS TASMAN 

Confirmation has been received that three 1 
contacts were made with ZL1TCN on Janu¬ 
ary 3rd. VK2ZVL and VK2ZRH, both 
operating portable from Mount Bald in the 
Snowy Mountains, and VK2ZVW, portable 
at Mount Kosciusko, were the stations con¬ 
cerned. 

In a letter received from Albert Birch 
VK2ZFB of St. Mary s, N.S.W., interesting 
details not previously published, of the 

N.Z.A.R.T. “Worked all Districts VHF 

Award” were given. 

“Queries addressed to Jock White, 

ZL2GX, Contest and Awards Manager, 
N.Z.A.R.T., regarding the W.A.D. (VHF) 

Award resulted in a complete list of VK 


A.R.R.L. 

Asoc. Memberships (and renewals) are 
available by forewarding $5.40 ($5.45 
interstate cheques) 

to:— 

Business Manager, W.I.A. 

49 Cookson Street, 
Camberwell, E6., Victoria. 

This includes regular delivery of 

"QST" 

to your home address. 


ICO 






SINCLAIR 



SPECIFICATIONS: 


Number of transistors: 8. 

Overall size: 3” x 1.8” x 1.3”. 

Weight: 3ozs. 

Output power into 3 Cl load: 

5 watts RMS continuous with 12v 
supply. 

8 watts RMS continuous with 15v 
supply. 

13 watts RMS continuous with 18v 
supply. 

Output power into 1.5 Cl load: 

10 watts RMS continuous with 12v 
supply. 


16 watts RMS music power with 
15v supply. 

Power response: 1.5 dB below 1 K c/s 
at 20 K c/s and 65 c/s. 

Frequency response: 15 c/s to 50K c/s 
± 1 db. 

Input sensitivity: 2mV into 2K Cl . 
Quiescent consumption on 12v supply: 
15mA. 

Signal to noise ratio: better than 60 dB. 
Total distortion: less than 1 per cent. 


Send now for full technical details and literature on the 212 and X20 
Amplifiers or order now Wholesale enquiries welcomed 

CENTRAL IMPORTS 

34 JAMES STREET, PERTH, WESTERN AUSTRALIA 

Import Agont—Distributors, Telephone 28-1212 Sinclair Agents in West. Australia 


WILLIAM .WILLIS & CO. PTY. LTD 


HAVING T.V.I. TROUBLE? 

A "Cahcna" Low Pass Filler will fix It! 

Cut-off frequency. 30 Me., attenuation at 
60 Me., better than 30 db.; insertion loss, 
negligible; impedance. 50-72 ohms. 

Price: $11.50 (inc. S.T.) 

TRANSMISSION LINE 
EQUIPMENT 

Formula III. Low-Loss 300 ohm open 
wire Transmission Line. 100ft lengths, coiled 
and boxed. Price $5.18 (inc. S.T.). 

14 gauge hard-drawn Copper Wire for Ama¬ 
teur Antenna Systems. Any length cut. Price; 
6c per yard (inc. S.T.). 

Porcelain Egg-type insulators. Price: $! doz. 
(inc. S.T.). 

PENETROX "A" 

Famous American aluminium and copper 
corrosion inhibiter. Avoid bad electrical con¬ 
nections and corroded joints on beam an¬ 
tennae. TV antennae, etc. Use — 
PENETROX “A” 

Price; $1 per tube 
(Post Paid) 

American n Dage" Standard 
V.H.F. CO-AX CONNECTORS 

(As used widely in “QST” and “CQ” circuits 
and on disposals equipment) 

PL259 Co-ax Plugs (PTFE) . 98c 

S0239 Co-ax Sockets (PTFE).90c 

UG-176-U Adaptors, adapts PL259 Plugs 
to range of Co-ax Cable diameters .. 32c 

C32-14 Co-ax Couplings, couple two 
PL259 Plugs (PTFE) .. . . $1.75 

C32-17 “T” Co-ax Joiner (PTFE) .. .. $2.32 
(Useful for sampling r.f. in trans¬ 
mission line for c.r.o. measurement.) 
C32-16 Right Angle Ca-ax Connector 

(PTFE), male to female .$1.88 

(Prices include Sales Tax). 


"JABEL" TRI4 REAMERS 

Ideal for clean finish on small panel holes 
and cleaning out for neat fit. 

Price: $1.05 each. 

F455 - FA — 21 FILTERS 

COLLINS Type F455A Mechanical Fillers. 

455 Kc. Wiring instructions with each unit. 
Price (inc. S.T.): $35. 

KIKUSUI 

MODEL 539 3" C.R.O 

240 a.c. operation. Printed Circuit Board 
wiring, 5 c.p.s to 1 Me., time base oscilla- 
to sweep 10 c.p.s. to 100K c.p.s. in steps 
with continuous in-between variation. Ideal 
s.s.b measurement with coupled r.f. samp¬ 
ling signal. Weight, 11 lb. 

Price: $110 plus 12'/a p.c. S.T. 

(Full instruction book supplied) 

GELOSO KIT FOR 
D.S.B. TRANSMITTER 

The following components comprise the 
GELOSO Kit for construction of D.S.B. Trans¬ 
mitter. For circuit details refer Nev. ’65 issue 
of “Electronics Australia.” 

4/105 Crystal controlled Beat Frequency- 

Oscillator .$25 

N.1657 Calibrated Dial, Pointer and 

Escutcheon.$5.60 

N.4/113 Pi-Coupler.$4.30 

N.771 Condenser.$3.95 

N.774 Condenser . $3.95 

N. 17634 All Wave R.F. Choke.85c 

All plus 12Vi p.c. Sales Tax. 

Valves not supplied with VFO. 

Valves for VFO: 6U8, 6AH6, 6CL6. 


428 ELIZABETH STREET, MELBOURNE, C.l 

Phone 34-6539 


J40. 


(Australian) recipients. The N.Z.A.R.T. 
neered numbering awards consecutively 
on a country basis. 

“Out of 68 awards, 20 have gone to 
call areas, the rest to W and VR2 
areas. The awards to Australian stations 


Certificate No. 

Station 

VKNi 

18 

VK2VW 

1 

38 

VK5RO 

2 

44 

VK6DW 

3 

45 

VK2HE 

4 

46 

VK3KC 

5 

47 

VK3YS 

6 

55 

VK2ABR 

7 

56 

VK2MZ 

8 

57 

VK5ZAX 

9 

58 

VK5ZBZ 

10 

59 

VK4ZAA 

11 

60 

VK4TY 

12 

61 

VK5ZGA 

13 

62 

VK4WD 

14 

63 

VK2ZVL 

15 

64 

VK9XK 

16 

65 

VK3ZIG 

17 

66 

VK2ZFB 

18 

67 

VK7ZAP 

19 

68 

VK2ZVW 

20 


Certificate number 68, the 20th issu 
an Australian station, was aw 
to David MacNaughton, VK2ZVW 
working all ZL districts on the 1- 
band. The award for 144MC is the 
awarded to a VK call area. 

Albert Birch, VK2ZFB, has receivec 
firmation from Edwin Schoell, VK 
who, on December 17th, 1965 from 
hours to 1022 hours S.A.S.T., copie 
144.170MC transmission at readabil 
strength varying from 7 to 9 over that 
period. 

ROSS HULL MEMORIAL CONI 

The results of the 1965-66 Ross 
Memorial Contest, for operators o 
VHF bands, revealed that the numl 
entries were the lowest in the cc 
history. 

From the logs received and th 
scoring it appears that the band op 
were very few and not what was antic 
It was also obvious that TV Channel 
Melbourne and Brisbane restricted 
tion of stations in those cities. 

The report of the W.I.A. Federal ( 
Committee reviewed several commei 
the existing rules of the contest, mi 
contestants, and pointed out that sucl 
ments will be used to improve the n 
an endeavour to attract more particip 

The awards made were:— 

Trophy Winner 9 Day 41 

period ] 
points 1 

VK3ZIM R. J. Beames 936 

Award Winners 

Section A Transmitting Open 
VK5ZF I. L. O’Donnell 41 

Section B Transmitting Phone 
VK1VP E. Penikis 193 

VK2ZFB A. F. Birch 252 

VK3ZDM R. J. Beames 936 

VK4ZLP P. J. Lindsay 99 

VK5ZKR C. H. Hutchesson 413 

VK6ZAL I. G. Stimson 55 

VK7ZAH K. J. Hendricks 478 

VK8ZMR Richardson 10 

M. D’Arcy 

ZL3AD G. E. Alderson 337 

Two Day Highest Scoring Log 
VK7RL R. V. Bulman 443 

Section C Receiving 
L3229 R. J. Halligan 275 

ALGEBRAIC EQUATION 

In the April issue of the West Au: 
Divisions Bulletin the following e< 
was given: 

HAM — YL = 4- DX 
HAM 4- YL as — DX 
HAM 4- DX = - YL 
Where HAM = Amateur Radio Oi 
DX ==• Overseas Contacts 
YL ss Young Lady. 

ELECTRONICS Australia , June , 






























VK-ZL-OCEANIA DX CONTEST 

The Federal Contest Committee of the W.I.A. takes pleasure 
in presenting the results of the 1965 VK-ZL Oceana Con¬ 
test. The winners of awards have been listed in the results 
using heavy type. 


AUSTRALIA 


K 

to 

PK 

N 

IL 

W 

K 

V 


XK 

IR 


220 

55 


40 20 

— 2610 — 

3810 11150 — 

2260 4545 

5235 
1865 


1260 

4375 

1845 


15 


2440 

1215 

1535 


2225 — 

3400 — 

3130 — 

970 375 


— 275 
VK2ASI 55 pts. (10 mx.) 

165 2785 4845 

— — 8140 

— 1555 3275 


5525 — 

4710 


740 1265 1295 


Total 

2610 

15180 

9300 

6450 

5310 

4375 

4070 

3400 

3130 

1620 

8380 

8140 

6740 

5525 

4710 

3645 


PN 

— 

2920 

_ 

_ 

2920 

DL7AA 

J 

— 


— 

2745 

2745 

G2DC 

BA 

«... 

— 

— 

1815 

1815 

G3SSO 

BR 

—— 

— 

1215 


1215 

G3WP . 

vRV 

«... 

— 

695 

—— 

695 

G5RI 

V 

— 

665 

— 

— 

665 

G6XN 

U 

— 

— 

435 

— 

435 

I1EVK 

s 

— 

— 

110 

—* 

110 

LA2Q 

r 

«... 

690 

5305 

3755 

9750 

LA7H 

X 

... 

— 

6740 

1290 

8030 

LA5HE 

0 

_ 

— 

5060 


5060 

OE1RZ 

c 

— 

—— 

1735 

—i 

1735 

OH1WK 

'O 

— 

— 

1290 

•— 

1290 

OH1XX 

J 

— 

— 

1285 

— 

1285 

OH2BH 

j 





Check 

OH 2 BCD 

i 

— 

—— 

4645 
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4645 

OH2BQ 

IY 

— 

1775 

1780 

— 

3555 

OH3AH 

0 

1235 

— 

—— 

— 

1235 

OH3UO 

s 

_ 

680 

320 

— 

1000 

OH5UQ 

A 

— 

—— 

4505 

3450 

7955 

OH5UX 

A 

— 

490 

2910 

1570 

4970 

OH5VD 

K 

— 

1325 

1580 

— 

2905 

OH6VR 

V 

— 

— 

925 

— 

925 

OH6UX 

Y 

— 

— 

380 

— 

380 

OH7NW 

1 

— 

290 

2040 

—— 

2330 

OK1SM 


SX op.) 


1 

_ 


_ 

1360 

- 


•— 

3500 

1200 


— 

— 

620 

— 

E— 

80 

40 

20 

15 

< 


— 

2330 


a K 

— 

970 

5640 

1450 

VI 

—— 


3035 

— 

3 E 

— 

— 

2335 

330 

SI 

— 

— 

_ 

2405 

D 

— 

... 

2275 

— 

US 
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— 

2190 

— 

>1 

— 

— 

1075 

—— 

:d 

— 

— 

950 

— 

*9 

— 

— 

55 

— 

R 

VI 

*N 

1125 

3000 

8585 

2375 


VK3ATN 

165 pts. 

do mx.) 

<S 

— 

—— 

3590 

_ 

V 

— 

—- 

1585 

—— 

J 

—— 

575 

1150 

— 


—— 


1240 

— 

JA 

— 

— 

— 

800 


■■■■ ■■■■ 

mi 

740 


; 

_ 

— 

650 


t 

— 

520 

— 

— 


— 

55 

5680 

1595 


VK4LT 860 pts. 

(10 mx.) 


2950 — 

— — 2660 — 

— — 1480 705 

— — 2015 — 

— — — 1365 

— — 1125 110 


1360 

4700 

620 

Total 

2330 

8060 

3035 

2665 

2405 

2275 

2190 

1075 

950 

55 

Check 

Check 

Check 

15250 

3590 

1585 

1725 

1240 

800 

800 

650 

520 

Check 

8190 

2950 

2660 

2185 

2015 

1365 

1290 


VK5WO 55 

DtS. 

(10 mx.) 



955 

135 

—— 

1090 

1 


2760 

700 

3460 

—— 

— 

2150 


2150 

[ SMM 


440 

245 

685 

_ 

370 

3835 

» 

4205 

_ 


165 

1175 

1340 

_ 

_ 

3865 

1235 

5100 

f - 

— 

2915 

— 

2915 


VK LISTENERS' SECTION 

IA-L2022 . 10190 

BERS-195 (VK3) 7085 


L3185 

L3100 

L3118 

L3233 

L3285 

L4144 

L4166 

L5065 

L6021 

L6029 


3040 

6035 

2990 

4870 

1235 

4280 

3305 

4074 

11040 

815 


NEW ZEALAND 


80 

40 

20 

15 

Total 

55 

1825 

8585 

6440 

16905 



5780 

—— 

5780 

__ 

__ 

5755 

— 

5755 

__ 

1680 


. — 

1680 

___ 


4960 

2690 

7650 

— 

2025 

630 

— 

2655 

- 

5675 


_ 

5675 

■ 


2745 

2285 

5030 

1315 

4880 

2620 

1980 

10795 

80 

40 

20 

15 

Total 

55 

1435 

8220 

3075 

12785 

190 

325 

5975 


6490 

55 

155 

1588 

— 

1795 


ZL LISTENERS’ SECTION 

ZL149 . .. 9075 

ZL190 . 7950 

ZL1105 2590 

Tony E. Magow . 2205 

R0N/C5 Australia, June, 1966 


c.w.— 


OVERSEAS 


EP2BQ 

JA1ACA 

JA1Q1P 

JA2AIR 

JA2BNN 

JA2IFBA 

JA3CWV 

JA3DAY 

JA5BJC 

JA6PY 

DJ5BV 

DM2AND 

DM2ATO 

DM3XED 


OKI ALZ 
OKI US 
OKI NK 
OKI GO 
OKI BY 
OKIAFO 
OK2KGP 
OK2QX 
OK3UL 


UA1KBE 

UA1KIA 

UA1 NA 

UA1SP 

UA1RV 

UA2KAW 

UA3ND 

UA3UI 

UA3KAO 

UA3KBO 

UA4ZA 

UA4KKC 

UA6KAF 

UA6KAE 


points 

770 

360 

12 

310 

2 

252 

4144 

168 

1296 

132 


JA6BXA 

JA6DGV 

JA6CLO 

JA7BMK 

JA7FS 

JA7YAS 

JAOAC 

JAOBFO 

VS6BJ 

9M2LO 


EUROPE 

1224 0K30M 


1360 

696 

8 

2180 

374 

1095 

Check 

1751 

864 

30 

24 

133 

70 

1248 

350 

675 

Check 

12 

957 

588 

468 

340 

1900 

36 

64 

32 

90 

Check 

Check 

2 

2 

16 

696 

140 

Check 

160 

378 

U.S. 

48 

392 

1 

72 

42 

132 

24 

1581 

528 

910 

10 

312 

304 

60 


OK3CDP 

ON5AZ 

OZ1LO 

OZ4PM 

OZ2RH 

PAOLO 

PAOVB 

PAODC 

PAOWAC 

SM2COL 

SM2CDW 

SM2AGD 

SM3BUS 

SM3TW 

SM4CLU 

SMS AM F 

SM5DKH 

SM5CBC . 

5M5API 

SM5BYG 

S MSB NX 

SM5CCE 

SM5BGK 

SM7QY 

SM7ANB 

SP3AIJ 

SP5AAK 

SP6AAT 

SP6ANY 

SP6RT 

5P6SO 

SP7HX 

SP8ARY 

SP9BDH 

TF3AB 

YU1 BCD 


5.R. 

UB5IU 

UB5KAI 

UB5KBU 

UB5KYC 

UB5KCI 

UB5RS 

UC2AW 

UC2WJ 

UC5ZE 

UD6BD 

U06KAB 

UD6KAR 

UH8DP 

U18CX 


points 

550 

168 

12 

528 

1202 

48 

1296 

306 

969 

494 


306 

108 

147 

242 

260 

754 

24 

80 

42 

Check 

Check 

ChecK 

810 

18 

650 

32 

400 

40 

Check 

488 

416 

162 

1596 

306 

484 

542 

100 

24 

16 

24 

96 

8 

156 

45 

120 

48 

198 


95 

266 

12 

12 

252 

52 

33 

138 

2 

44 

12 

64 

24 

24 


UA6NJ 

points 

... 4 

UJ8KAA 

points 

.... 596 

UA6PC 

42 

UL7CH 

.... 190 

UA9WS 

56 

UL7GR 

.... 40 

UA9HL . . . . 


UL7KAA 

.... 192 

UA9WL . . . 

. . Check 

UL7KBK 

.... 30 

UA9MX 

. . . 186 

UL7KBB 

.... 48 

UA9KCF 

... 120 

UL7KKB 

.... 48 

UA9KTE 

. .. 132 

UM8FM 

.... 351 

UA9KHA 

5 

UN1CH 

.... 70 

UAOAG 

92 

UP2NK 

.... 112 

UAOGF 

... 140 

UQ2GA 

.... 385 

UAOKCA 

. . . 1891 

UTS BP 

.... 238 

UAOKFG 

... 2691 

UV9UF 

.... 42 

FK8AH 

OCEANIA 

. . . 372 VR2DK 

.... 8225 

KH6IJ 

7X2WW 

. . . 9945 

AFRICA 



NORTH 
OA4FW 
PY2CQ 
VE1RB 
VE3AU 
VOI AW 
W1EVT 
W4RLS 
W4SKI/5 
W5WZQ 
PHONE— 

EP2BQ 
JA2CWX 
JA3ART 
JA3CLA 

J A3CWV 
A3HLJ 
A4CS 
JA5AUO 
JA5BJC 
JA6AL 

7X2WW 


AND SOUTH AMERICA 


12 

W6LDD 

.... 6417 

1110 

WA6EPQ 

....13592 

130 

K7AL 

. 2014 

144 

W7BUE 

.... 414 

18 

W8VSK 

.... 3212 

3240 

W8DGP 

.... 1710 

52 

K9IYK 

.... Check 

385 

WAOEMS 

.... 528 

1492 

WOCVZ 

.... 230 


ASIA 
1045 
568 
890 
372 
1054 
40 
458 
100 
216 
84 


JA6PY 

JA6NP 


JA6AO 
JA8BB 
JA9IL 
JAOAC 
JAOBNM 
VS6AJ 
ZC4CN 
9M2LO 

AFRICA 


324 
7225 
321 1 
24 
110 
4 
2 

540 

144 

160 


8J985 : 

DM2ATD 

DL1SV 

DL7AA 

DL7KV 

G3UML 

G6XN 

LA4LG 

LA7VE 

ODSBZ 

OE1RZ 

OH1PN 

OH2SB 

OH2XA 


EUROPE 
3312 OH3TY 


2 pts. 

80 
Check 
729 
72 
576 
64 
. 1520 
126 
344 
656 
632 
. 1606 

552 
Check 
16 

U.S.S.R. 

UA3KBD . . 287 UJ8KAA .... 810 

UH8BO 2 

NORTH AND SOUTH AMERICA 

HP1JC . 1089 K6ERV .... 5700 

OA4KY ... 3320 W1PYM/6 ... 598 

PY2SO .... 8 W7BTH .... Check 

WA5ALB .... 36 

OCEANIA 

KH6IJ . 5551 pts. 


204 

64 

80 

2128 

90 

1080 

1952 

48 

168 

1161 

2040 

8 

1386 

496 


OHONC 

OKI ADP 

OKIAHV 

OZ3SK 

OZ4BH 

OZ5KG 

PAODEC 

PAOHBO 

SM2BHX 

SM3BIZ 

SM3AGD 

SM4CMG 

SM7MS 

SP7HX 


OVERSEAS LISTENERS’ SECTION 


DEI 3864 

243 

JA1-5160 

946 

DEI 5431 

48 

J A3-2325 

60 

DEI 5440 

200 

JA7-1535 

272 

DEA6767 

78 

JA8-1478 

870 

DEA26155 

378 

J AO-1 320 

682 

DEA27048 

858 

Atsushi 


DL9-286 

. . 1404 

Oosumi 

1280 

GW7796 

328 

SM2-3706 

936 

HE9FMO 

900 

UA9-2847/UA3 

232 

11-1 1587 

24 

WPE4IHI .... 

96 

JA1-1176 

648 

YU3-RS-523 

. 396 

JA1-4665 

96 


cr 




Manufacturers of Quartz Crystals for Frequency Control and Crystal 
Filters for Highly Selective Circuits, Announce:— 

NEW LOWER PRICES FOR CLOSE TOLERANCE GOLD PLATED CRYSTALS 
FOR AMATEUR APPLICATIONS 

1.8 Mc/s to 14.999 Mc/s ± 0.005% in Style *‘D” holders, iin pin 

spacing. Amateur net £2/8/6 each including tax. 

15 Mc/s to 47.999 Mc/s ± 0.005% in Style “D" holders, ±in pin 

spacing. Amateur net £2/10/6 each including tax. 

48.0 Mc/s to 61.0 Mc/s ± 0.005% in Style “D” holders, iin pin 

spacing. Amateur net £2/16/3 each including tax. 

100 Kc/s ± 0.005% in HC13/U holders, fin pin spacing* 

Amateur net £4/10. each including tax. 
1 Mc/s ±0.005% in Style “D” holders, $in pin spacings* 

Amateur net £4/10/- each including tax. 
455 Kc/s nominal Crystals for Filter applications in Style “D" or “E" 
(B7G) holders. Amateur net £4/10/- each including tax. 

* Specially designed for Crystal Calibrator purposes. 

Many other types and tolerances are available from our standard production. 
Please consult us on your Crystal requirements. 

PYE PTY. LTD. 

CRYSTAL DIVISION 

Tel.: 544-0361. 
and Sydney. 


Clarinda Road, Clayton, Victoria. P.O. Box 105, Clayton. 
State Offices in Adelaide, Brisbane, Hobart, Perth 
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AMPLIFICATION 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


B.S.R. 

4-TRACK DECK 

$35.50 £17/15/- 

2-Track. 3-Sp«d. 

$35.50 £17/15/- 

4-Track, 3-Speed. Mono op Stereo. 

$45.25 £22/12/6 

4-TpACK. 3-SPEED. 

3 HEADS. 

$49.50 £24/15/- 

BRADMAT1C HEADS 
Latest Vr -Track. Hi FI. 

$9.50 £4/15/- pair 

4-TRACK or STEREO 

Record play back erase 

$11.50 $5.50 


THE NEW COLLARO 
TAPE DECK 

Takes 7in spool. 

3 speeds: P/a. 3V4* 7 Vi l.p.s. 
2-track. $44. 

4-track. $48. 

Write for particulars. 


TRANSISTOR POWER 
SUPPLIES 


12.. D.C. Input. 300.. 15#M«, 

Output plus 150v. Output. 

$23.75 £11/17/6 


12.. D.C. Input. 400.. ISOMn. 
Output plus 200v. Output. 


$29.75 £14/17/6 


240v. 
9v 200 MA 


A.C. INPUT 

12-15-22v S00 MA 


$4.75 $7.75 


VARY. A.C.S. 

240-270V SO cycle S nmp. 
Provide infinitely Variable AC voltage 

$29.50 £14/15/- 

2 Vi Amp as above 

$23.50 £11/15/- 

10 amp. as above. 

$45.75 


PLAYMASTER 106 
AND 107 





Feb. and March Elect. Aust. 

106 

WIRED AND TESTED* $88.75 

107 

WIRED AND C -q nA 
TESTED* $79.00 


ELECTRIC GUITAR 


Pickup Units. $8.75 

Accordion Pickup Units . . . $8.75 

Harmonica Pickup Units . . $1.95 

Post., N.S.W. 40c; Interstate. 75c. 


TRIO W26 
STEREO-TUNER 
AMPLIFIER 


12 watts per channel. 

Mag. P.U.. Crystal P.U.* Tape In 
Out. Broadcast, Stereo, 5.W. Mono. 


$138.00 _£69 


SEE TRIO. ADVERT. 


Transistor-Ignition 

HI-SPARK 


Simple Installation. 

38 K.V. output. 
Complete. Tested. 
Negative earth. 

$33.50 £16/15/ 

Positive earth. 

$41.50 £20/15/- 

State voltage and polarity. 
Post., N.S.W., 75c; Interstate, $1.25. 


CITIZENS BAND 


27.24* Megf. 

18 Transistor Transceivers. 
100 M.W. output. 

$45.00 


1 watt. 15 transistor, with squelch 
provision for two channels. 
Range to 10 miles under 
ideal conditions. 


$80.00 £40 each 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 £5/15/- 

4 Station. Including Master 

$20.25 £10/2/6 



New 

Telephone Amplifier 

Transistorised. 

$11.50 £5/15/- 

rort 33c. 


T.V. TUNERS 

New 10-«hannel Tuners. 


$15.00 £7/10/. 


Post 75c. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono. $11.50 

240 A.C. Stereo. $17 

Battery Mono. $19.58 

Battery Stereo. $21.58 

Battery Mono 45 r.p.m. 

in Cabinet . $9.25 

Post., N.S.W., 75c; Interstate, $1.25. 


Send # of full detail» on 
Radiogram Chattit * TV and 
Amplifiers 


AMPLIFIERS 


Public Addrtio Rang* 
240V-AC 



MINIATURE P.A. AMPLIFIER. 

15 WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL.84 output. $39.50 

30 Watt. As above EL34 

P.P. $53.58 

40 Watt. As above EL34 

P.P .$79.58 

60 Watt. As above EL34 

P.P.$98.50 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20ln. As above. $65.50 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UP 



BATTERY-AC 


OPERATION 


6 valve 6v plus 240v-10 

watt .... $55.50 

7 valve 12v plus 240>-12 

watt . $59.75 

7 valve 12v plus 240v-25 

watt .$71.75 


TRANSISTOR P.A. 
AMPLIFIER C.A-512 



12VDC Operation. 

Output 20 watts. 

Current consumption at max. output 
2.2 amps. 

Input. High imp. mic. Also 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-8-16 ohms. 

Freq. Response: 

200 cps—6000 cps. 
Dimensions: 2in x 6*/4ln x 8‘^in 
Complete with Instruction book 
with circuit. All plugs. 


PRICE $57.50 


DYNAMIC 


MICROPHONES 

am 



DM-391 Hl-Imp $3.50 

DM-175 Hl-Imp. $4.75 


$5.50 


$9.75 


DMS-3 Hl-Imp 
DM-305. 600 ohms or 

Hl-Imp. Suitable stand 

mounting . 

DM-304. Dynamic Cardlold. 

50 ohms or Hl-Imp. Suit¬ 
able stand mounting 

D.M. 307 HI-1MP. £7/10/ 

C'M-10 Crystal Hl-Imp. Suit 

stand mount. . . $5.06 

Post., N.S.W., 25c; Interstate, 35c. 


$15.75 


Ceramic Units, Sapphire 

Sty II. 

Diamond Styll . 1 

Universal Ceramic Stereo 
Cartridge, Sapphire Styll . . 
Diamond Styll . . . . 

NEW WIDE 
RANGE SPEAKER 

15 ohm. Twin Cone 

8in . . . . 

12ln. 

Sin . 

Sin Tweeter . 

4in Single Tweeter . 

12In Heavy Duty 20 watt . . 

P.A. REFLEX HOR 

WITH UNITS 

5 Watt 8 ohm . 

10 Watt 8 ohm 

35 Walt 15 ohm . 

N.B.: As these are American r 
divide the wattage by 

STEREO RECORI 
CHANGERS 

1965 model. 4-speed. 

$21.50 £10/15 

De Luxe Model. 
Fully machined and bxl 
Heavyweight turntable. C 
cartridge. 

$27.50 £13/15 

Post. N.S.W., $1.25; Interstate, 



STEREOPHONIC H 
HEADPHONES 

With p«dd«d torpitei 

SPECIFICATION: 
Frequency Response: 25-17.00 
Nominal Power 1 watt 
V.C. Imp. 8 ohms each ct 

$7.75 £3/17/' 

Post., 50c. 


PHILIPS 
DISC JOCKEY 


4-speed Players. 

6 V, D.C. OPERATION 
MONAURAL CRYSTAL V 


$9.75 £4/17/€ 


$11.75 £5/17/ 


Post., N.S.W., 75c; Interstate. 


MORSE KEYS 

New lightweight, fully adjustab 

95c 


A* above with buzzer 
Complete Morse practice 

*1.65 


$ 1 . 
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AMPLIFICATION 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


• Q ■ 

HUXitUEVtBj 


GUITAR 

AMPLIFIERS 

att, Two Channel, with Twin 
Speaker, $51.50 <£25/15/). 
alt, 4 Inputs, Bass and Treble 
t, 2 Twin Cone Speakers, 

) (£29/15/). 

att. Four-Channel. Bass and 
e Boost. Two Twin Cone 
icrs, $73.75 (£36/17/6). 

35 WATT 

nncl, Bass and Treble Boost, 
’win Cone Speakers, $105 
/ 10 /). 

60-Watt, 2 Unit 
12ln Auditorium Speakers, 

71.75 £85/17/6 

to with foot control and 2 
t controls for frequency and 
Uy. $10.56 (£5/5/) extra on 
models. 

1 plus 14 WATT 

Reverberation. May be used 
Watt or as 14 Watt plus 14 
Reverb. Two 9x6 Woofer 
ers. Two 9x6 Twin-Cone 
ers. 4 Channels. Bass and 
Boost. Foot Vibrato Control 

163.50 £81/15/- 

BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
it Channels. Bass and Treble 
Two I2in Radial Beam 
;rs. ' Perfect reproduction on 
ties. 

,145.75 £72/17/6 

PIGGY BACK 
IITAR AMPLIFIER 

ltt .$79.75 

it . $99.75 

I,! $119.75 

uts. Bass and Treble Boost, 
a If required. $10.50 extra, 


tPE ECHO UNIT 

Suits any Guitar amp. 
without any alteraiion. 

JUST PLUG IN 

$139.50 


EVERBERATION 
’RE AMPLIFIER 

Suits any Guitar amp. 

No changes necessary. 

JUST PLUG IN 
Completely transistorised. 

$58.75 



PAYMASTER 4 
STEREO AMPLIFIERS 

»ush-Pull. 8 Watt per Channel. 
Bass and Treble boost and Cut. 
Wired and Tested. 

£38/10/- $77.00 



TRANSISTOR CAR RADIO 

Push-button operation. High senei- 
tlvlty. Tailored to fit most modern 
cars. 6r or lit operation — atate 
voltage. Polarity and speaker alae. 

$58.00 £29 Complete 


NEW RECORDING 
TAPE 

£ • d 

3in. Mylar LP 300ft. .. 10 6 

5*<n. Mylar LP 900ft. .10 0 

Sin. Mylar DP 1200ft. .15 0 

5V t *n. My’ar LP 1200f?.,. 1 5 0 

5V4ln Mylar DP 1800ft 1 17 6 

7in. P.V.C. 1200ft. .. 15 0 

7in. Mylar LP 1800ft. .. 1 17 6 
7in. Mylar DP 2400ft. .. 2 10 0 
lOVtiin. Mylar LP 3600ft. . 3 15 0 

Post 2/6 per Spool. 


P.A. SPEAKERS 

• WATT 

8ln Unite la Waterproof 
Projection Horne. 

If Ohm Voice Cotie. 

$13.50 £6/15/- 

la Double Ended FUwee. 
Duolateral Covers*#. 

$14.50 £7/5/- 

Line Output Transformer* to enlt, 
$1.75 (17/6) extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Radi*. 30 Watte. 
Voice Coll 16 okas. 

$21.50 £10/15/- 

15 Watt Rating. 

$15.75 £7/17/6 

REFLEX HORNS TO SUIT. 

$21.50 £10/15/- 


initlHtlltnlllMIMtllltllUIIIIIIIIIIIIIIIIIHIIIHIIIIUIIIlimilllltllllllllllllllllllllllllHIIIIIIimiltlMU 


WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 

iHiiMiimuiiimimiiiiiuiiiiiuiiiiiuiiiMiiiiiMiiiMimtiMtiiiiimiiiiiiiiiiuiimiiiiuiiiiiiiiiuiiiiuiiimiiiiuiimiiHMiiiiiiii 


HiiumiiaiimmiiiiiiiuiiuiiiMiiuiHiiHiiiiiiiiiiiiiiiiHiuimiunuiiuuiiMmmiuiimiiuiiiiiiimimuumiiiiiin 

Id BATTERY rO 


CHARGER 

240 Volf A.C. Operation 

Tfiate 6V, 12V TRICKLE CHARGE 



Trickle Charge Position suits nil Batteries. 2V to 12V at 
rate of 200 to 500 M.A 

STANDARD 

2 amp. 6V» 12V, TRC 

3 amp. 6V, 12V, TRC 


4 amp. 6V» 12V, TRC 

5 amp. 6V, 12V 


$11.56 
$12.25 
. $15.25 
. $15.95 


Post., N.S.W. 75c, fnterstate $1.25 


DE LUXE 

1V4 amp., 6V-12V 


$9.75 


3 amp. 


4 ;; . 

6 amp...$21.75 

10 amp. $27.75 

Rail or Air Freight on. 




Complete $28.50 


PAYMASTER 
BOOK SHELF UNITS 

To R, TV * H specifications. 

Mountain Ash, Maple* Warnut or 
Teak Formica finish. 

ALSO CABINETS ONLY 

To suit 6”, 8** and 12” speakers 
$12.50 $15.50 $17.50 


REVERBERATION 
UNITS 

Latest design to suit organs, 
stereo, guitar, any hi-fi equip¬ 
ment. 

£2/17/6 $5.75 

Post. 3/6. 


ELEOA 

SEVEBB. SPEAKERS 

Automatic addition of re¬ 
verberation to any existing 
amplifier. 

Handles 12 watts. 

£12/15/- $25.50 


CO-AXIAL SPEAKERS 
C.S-30. 12“ 

V.C. 16 ohm. Cross over 3,000 
cycle. Frequency range 30 to 
20,000 cycles. Rated 20 watts. 

£13/19/6 $27.95 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 
3,000 cycle. Frequency 
Range 40 to 20,000 cycles. 
Rated 8 watts. 

£7/19/6 $15.95 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight Hlb. 

£4/9/6 $8.95 



MULLARD-A.C.E. 
TACHOMETER 

Wired and tested. 

$20.75 £10/7/6 

“Electronics Australia,” July, 
August issue. State max. revs., volt- 

>Se - POtor M Rd S^LY 

$6.75 £3/7/6 

INCLUDING DWELL. ANGLE 
FACILITY 

$23.25 £11/12/6 

Post., N.S.W., 50C: Interstate, 75c. 
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CT330 


220S 4000 O.P.V. 

D.C. Volte f, 25, 125, 500, 2500. 
A.C. Volts 10, 50, 250, 1000. 
Current: 250uA, 250mA. 

Resistance: 0-10K, 0.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts, 0, 6, 30, 120, 600, 1200, 
3000, 6000. A.C. Volts, 6, 30, 120. 
600, 1200. D.C. Current, .06-6, 60, 
600mA. Resistance, 6K, 600K, 6meg.. 
60meg. D.B. minus 20 to plus 62. 
5 Ranges. Specially suitable for 
Irunsistor as,. $ T 5.95 P„„., 5 0c. 

C.T.500 20K.OPV 

D.C. Volte, 2.5, 10. 50, 250, 500, 
1000. A.C. Volte, 10, 50, 250, 500, 
1000. D.C. Current, .05, 5.50, 

500mA. Resistance, 12K, 120K, 

1.2 meg., 12meg. D.B. minus 20 to 
plus 62. 

$13.25 Post., 50c. 


S.E.550 100K.OPV 

D.C. Volts, .5, 2.5, 10, 50, 500, 
1000. A.C. Volte, 2.5, 10, 50, 250, 
1000. D.C. Current, lOuA, 2.5, 25, 
250mA, 10 amps. Resistance, 2K, 
200K, 2M, 20M. D.B., minus 20 

to plus 62. 


Post., 75c. 



P.T.34 1000.0PV 

D.C. Volts, 0, 10, 50, 250, 500, 

1000. 

A.C. Volts, 0, 10, 50, 250, 500, 

1000 . 

M.A. 1-100-500 RESISTANCE. 

$5.25 **©*•> 50c - 


200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 250, 500, 
2500. A.C. Volte, 10, 50. 100, 500, 
1000. D.C. Current, 50uA, 2.5, 
250mA. Resistance, 6K, 600K. 

Capacitance, 2 D.B. Ranges. 

$10.50 Post., 50c. 

ALL PRICES NET, INC. S.-TAX. 


T.E. 40. V.T.V.M. 
MILLIVOLTER 


1. Ranees. 1 MV to 300 V RMS. 
10 Ranges. D.B. minus 40 to plus 
50 DBM. 

.50 


$44.i 


V.T.V.M. 

27 Ranges, A.C. Powered. 
D.C.V. 0. 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0,1.5, 5, 15, 50, 150, 500, 
1,500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140, 400, 1,400, 4,000. 

Resistance, 1 ohm to 1,000 megohm. 
D.B. Minus 10 D.B. to plus 65 D.B. 


WIDE BAND OSCILLOSCOPE 


5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 


American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 5-inch $111.50 


T.O.2 TV portable service unit 2” oscilloscope $65 


4 CHANNEL 
MICROPHONE MIX¬ 
ER PRE AMPLIFIER 
$7.75 

Post., 50c. 

MINILAB 

7in 1 MULTIMETER 
$16.75 

Foot, SOc. 

STEREO 

PRE AMPLIFIER 

240 V. A.C. Power. 

To suit magnetic P.U. tape or 
microphone. 

Response: 20 to 20,000 cycles. 
Gain 60 DJI. 

$15.50 

Post., SOc. 

TRANSISTORISED 
VARIABLE POWER 
SUPPLY 

Ranw to 20V, 200MA 

$18.75 

Post.* SOc. 

G.D.O. 

UNITS 

Leader, S10. 6-Band. 2 Meg. to 
260 Meg. Nuvistorised. 240 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

T.E. IS Lafayette. 8 Bands. 360 
K.C. to 260 Megs. 240 V.A.C. 

operation. 

$39.50 

Post., N.S.W., 50c; Interstate, 75c. 

LEADER 

SWEEP & MARKER 
GENERATOR 

SMG 532 

TV and F.M. 2 to 270 Men. S.S 
Meg. Crystal for TV sound. Sweep 
width to 12 Megs. Model 531. 

$170.00 £85/-/- 

Post., N.S.W. Sl.SOi Interstate, S2.50 


PANEL METERS 




Kir 

EDGE TYPE 

1 mM. Sealed. 5. Meter. Stereo 
Balance. Tuning. $2.50 

2" 3" 4" PLASTIC 


$42.50 

Post., $1. 


COVERED PANEL 
UNITS 


H.V. Probe to 30 KV, $7.75. 
T.M.K. Units, $53.50. 


Latest P series 44ln Barrel 
50mmA, 200mmA. 1mA, 10 mA, 
500mA, 1 Amp, 10 Amp, 15V. 

500V - From $3.00 



T.E. 20 RF SIGNAL 
GENERATOR 


Freq. 120KC—260MCS In 6 bands. 
Output (RF)—-High 100,0O0uV max. 
Low lOOnV max. 

Output (Audio)—400 cps approx. SV. 
Modulation — 400 cps Internal. 
Operation — 240V AC. 
Dimensions 7in x lOViln x 5 Vi in. 
Weight — 91b. 

Complete with Instruction Book 


$26.50 £13/5/- 

T.E. 20D, sig and marker gen. 
120KC to 500 megs. 

With 5.5 meg. crystal. 

$39.50 

Post., N.S.W., 75c; Interstate, $1.25. 


:Uri it 

LEADER 

SIGNAL GEN ERAT 
LSG 11 


240. A.C. Powered. 

« Band, 120 Ke to 390 Met 
Provision for Crystal. 
An Ideal TV Marker Genera 

$29.50 

Post., N.S.W., 75v, interstate. 


SIGNAL INJECTO 

Transistorised. Fountain Pen 
Unit for Signal Tracer in I 
TV and Amplifier Servici 

$4.75 

Post., 25c. 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser. 
Capacity 20 pfd to 2,000 n 
Resistance 2 ohm to 200 m 
Also tests power, factor, les 
impedance, transformer ratio, 
lation resistance to 200 meg 
600V. 

Indications bv eye and me 

$51.95 



T.E.22 
AUDIO GENERATt 

Sine and Square Wave. 
20 Cycles to 200 K.C. 4 I 
Frequency response plus/mi 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output impedance 5,000 o! 
Output volts, 0 to 7. 

$44.25 



VALVE TESTER 

Tests all valves, diodes, reel 
checking filaments, shorts. Mei 
direct reading. Good-bad i 
Complete wl-li tube char 

$26.75 

Post., N.S.W., 25c; Interstate, 

T.E. 50.-99—501 

Checks. Nu Vistas, Compac 
etc. 

$34.25 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 




WRUL Announces Expansion Plans 

ladio New York World Wide, station WRUL announces 
hat the Federal Communications Commission has given 
pproval for installation of new transmitting plant, to give 
he station a combined transmitter power of over 700KW. 


announcement by Radio New York 
Wide, states that this will make 
- the world’s largest commercial sta- 
The station operators, The Interna- 
Educational Broadcasting Corpora- 
made the announcement, under its 
Radio New York World Wide, and 
le new transmission plant would be 
1 on a 735-acre tract of land in 
Tersey, near Chatsworth. The new 
vill include two 250KW, one 100KW 
wo 50KW transmitters, which will 
programs direct to Europe, Africa 
atin America through curtain and 
ic antennas, which will be the most 
1 in the world. The designers of the 
lent have done extensive work for 
>ice of America, Radio Liberty and 
Free Europe. 

700,000 watt plant will have an 
e radiated power of 5 million watts 
evnected to cost in excess of $20- 
. This nrice includes the cost of the 
from Metro-Media the present op- 
This will represent a total invest- 
if over $4.5 million, and this is Ihe 
step in the expansion plans, for 
>ruary the WRUL authorities an- 
d they had contracted to lease for 
irs the entire third floor of the 
z at 485 Madison Avenue, home of 
lumbia Broadcasting System. This 
vill enable the station to have the 
odern studio and transmitting equip- 

3 New York World Wide at present 
ists 17 hours a day on each of 
msmitters in English and Spanish, 
ms to add Portuguese in a few 
and when the new transmitters open 
1 to add programs in German and 


RWANDA USES 6050KC 

3 tion of Radio Rwanda is being 
i by readers, with the station be- 
ird to sign off at 2100GMT on 
This station should not be con- 
with the Deutche Welle relay at 
in Rwanda. The Radio Rwanda 
which has been reported bv Ernie 
of New Farm, Brisbane, and others, 
station onerated by the Republic of 
t, at Kigali, and uses 50KW on 
l. Programs are in local dialects, 
sign off announcement at 2100 is 
ch. The signals in New Zealand are 
it major interference is from the 
.ondon, with the European service 
frequency, and to a lesser degree 
home program of Radio Moscow. 

*H6-VRH7 IN OPERATION 

Fiji Broadcasting Commission has 
3 service two new 500 watt trans- 
and these are now on the air on 
on 5980 and VRH7 on 6005KC. 
two transmitters are on the air 
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1800-0400 GMT, which is 6 a.m. to 4 p.m. 
Suva time. The VRH6 station carries the 
English program and the VRH7 the ver¬ 
nacular transmissions, which are also car¬ 
ried in the 60 and 90M bands on the 
10 KW transmitters which have been in 
operation for some years. The frequency 
of VRH6 is to be moved from 5980 to 
5955KC shortly, the frequency allocated to 
the station in the international frequency 
allocation plan. 

The new medium wave station in Suva, 
VRH11 on 1320KC, is to be increased in 
power to 1200 watts, the power boost being 
of 400 watts. The station Chief Engineer, 
Mr T. C. Agar, is surprised at the way 
the signal of VRH11 is getting out since 
the aerial is a short flat-top above Broad¬ 
casting House in Suva. 

ZYR56 VERIFIES 

A verification letter in English has been 
received from ZYR56, Radio Excelsior in 
Sao Paulo, Brazil, which was heard when 
on an all-night transmission on New Year’s 
Eve using its frequency of 9585KC. 

The verification letter gave the address 


Radio Excelsior as Rue das Palmeiras 
335-SLJ, Sao Paulo, Brazil. The station 
stated in their letter that they were proud 
to know that “our station is so well heard 
abroad in your distant country.” Verifica¬ 
tion is signed by Lula Margarido, Assis¬ 
tant to the Manager. The verification let¬ 
ter, sent airmail, listed no frequencies of 
other transmitters in operation. 

ANDORRA ON 5995KC 

The reception of Radio Andorra signals 
on 5995KC continues to be reported around 
the world, and it would seem that the 
station is now using this frequency for a 
relay of its home program, and not the 
International Service, as has been the case 
in the past. Radio Andorra has been heard 
in New Zealand from 0730GMT follow¬ 
ing the sign off of the Voice of America 
in Greenville, using the same frequency. 
The station is reported from Europe as 
being heard at 1000 and also at 1200GMT. 
The International Service, which included 
programs in French, Spanish and English, 
has been carried on this frequency in the 
past, but the only announcement we have 
heard is the station identification in French. 
This station, in the tiny Principality of 
Andorra, has 25KW on 5995KC and its 
BC station on 998 KC has 40QKW of 
power. 

LAOS STATION REBUILT 

A fire last year destroyed the radio station 
known as the Voice of Laos, but the station 
has now been rebuilt and is being reported 
again with the program of Radiodiffusion 
Laos. The station is reported on 6112 and 
5115KC, but gives its frequency announce¬ 
ment as 6130KC. The broadcasts come from 
its studios in Vientiane, is on the air 0000- 
1500 and has French 0130-0400, 0500-0800 
and 1315-1500 GMT. The station verified 
our reception some years ago by a letter 
when the broadcasts were then on the 
announced frequency of 613KC and 
located also in Vientiane. 


PIRATE BROADCAST STATION FOR N.Z. COAST 

An Auckland company has announced plans to operate a 
"pirate" commercial radio station, to be located outside terri¬ 
torial water of the coast of Auckland City, in an attempt to 
break the broadcasting monopoly of the New Zealand Broad¬ 
casting Corporation. 


The Act of Parliament under which 
the NZBC operates allows the licensing 
of private commercial radio stations in 
New Zealand, but the Corporation has 
consistently refused to grant any licences 
to private companies wishing to establish 
a commercial broadcasting service. The 
reason given for refusal has always been 
the same, namely that the area desig¬ 
nated in the application is being pro¬ 
vided with a radio service by the NZBC, 
although these areas often have no 
alternative service. 

An Auckland company has been form¬ 
ed to operate the first off-shore commer¬ 
cial radio station. The station will 
broadcast from a point in the Hauraki 
Gulf, outside Auckland, and should have 
a listening audience of nearly a million 
listeners within its range. The promoters 
of the venture plan to operate the 
station from 1745-2200 and 0100-0730- 
GMT (5.45 to 10 a.m. and 1 to 7.30 
p.m. local time) for the commencement 
of the transmissions and then extend 




the service to 24 hours each day. 

The station will have a “popular” 
music format, run by disc jockeys. It is 
proposed to have the station in service 
by October, as much of the equipment 
is now on hand, and the vessel is in 
the conversion stage. 

According to a press report the mat¬ 
ter was referred to the Deputy Director 
of the NZBC who had no comment to 
make on the move, while a spokesman 
of the Radio Division of the Post Office 
in Wellington said that a licence for 
private radio stations would not 
be granted to an applicant unless a 
warrant had first been obtained from 
the NZBC. He agreed the Post Office 
itself could do little about a pirate 
radio station working outside the three- 
mile limit, and this would be a matter 
for the Government; even so, it was 
pointed out such a station would have 
difficulty in finding a frequency free of 
interference, as most frequences were 
already in use. 
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SOUND PROJECTORS 


Cinevox Prefect 16mm in Rood 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

$115.00 


CIRCULAR SLIDE 

RULE 

3*/4in diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

$1.25 eoch. Post 10c 

reflector 

GUNSIGHT 



Contains these lenses: 

1 Lens lin Focus, lViin diam. 
1 Lens 1 11/ 16in Focus, lV4in 

diameter. 

1 Air-spaced Lens, lV4ln dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

$1.85 each 

Post: N.S.W., 30c; Interstate, 40c. 


P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fuly charged, 4in x 3in 
x lin 4 AH. 

$1.00 each 

Post, N.S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, 8in x 4in x 2in, 
$2.95. 

2.4 volt 10 AH, 6in x 2'/ 2 in x 2ln. 

$2.50. 

Post, N.S.W., 30; Interstate, 40c. 


PERSPEX 


PMG TYPE 
TELEPHONES 


Slightly domed shape, 16tn x 
12in, $1.55. 2ft 6in x 18in tap¬ 
ering to 6in, $1.75. 2ft 6in x 2ft, 
$2.45. Domed approximately 3ft 
6in x 2ft, $5.50. 

50c cartage to rail. Freight payable 
j at neare st attended railway station. 


Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with 660ft wire. 

$23.00 

<2 TELEPHONE SETS) 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 



AERIAL CAMERAS 


F.24 Mark IV 2.9 Lens, stops 11, 
8. 5.6, 4. 2.9. 

With 3in x 8in FI DaBmeyer 
Lenses complete with wooden case. 

$39.00 

50c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 


TRANSFORMER 


60 magnification with a 60mn 
coated objective lens. 

With Tripod. 


SHIPS' CLOCKS 

(No bell). Smith'. 8-day. fully 
jewelled. Original cost $120. 
Special 7in brass $25. lOViln Seth 
Thomas splash-proofed bakellte 

$30 

Post N.S.W., 70c; Interstate, 95c. 


AGC. Single phase, 1.75 Kva 
primary volts. 100-200, 110*220, 
120-140. 130-260, secondary 2,200 
1,700 at FL. PF equals 1.0. 
$35.00 


12 CREED 
TELEPRINTER 

Tape printers model 47.R, 240 

Volts operated. 

$35.00 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal Vi 
mile). $7.00 per coll. 

Post. N.S.W. 70c; Interstate $1.20. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 

2-WAY RADIO 

NUMBER 22 MUST.) 
Untested without meter or leads, 
with power supply less relays. 
$15.00. 50c cartage to rail. 

Freight payable at nearest attended 
railway station. 


A.W.A. 6 or 12 volt 

Transmitter 70 to 80 megacycles, 
$15, 240 volt power supplies for 
receivers. $15. 50c cartage to rail. 
Freight payable at nearest attend¬ 
ed railway station. 


FRACTIONAL 240 
VAC MOTORS 

1/25 h.p., new, with coupled 2- 
speed gearbox. 1425 and 300 
r.p.m. Ideal for rumbler, etc. 

$20 

Post N.S.W., 70c; Interstate, 95c. 


AWA OSCILLOSCOPE 

Calibrated with delay time base. 
5in, 240 vac., perfect. 

$195.00 


P.M.C. TYPE KEY SWITCHES. 
45c each. Post, 15c. 


VALVES 


BRAND NEW 

IN CARTONS. 

Special discount for quantity 


6SN7GT 

95c 

6AG5 

50c 

89 

$1.00 

X61M 

$2.20 

12SA7 

$1.25 

CV850 

$1.50 

6H6 

45c 

18H6G 

30c 

41 

$1.25 

832 

$5.00 

5U4G 

95c 

6F13 

75c 

77 

$1.00 

6AK5 

$1.75 

VR150-30 

6X4 

$1.00 


$1.00 

6F8 

75c 

5CPI 

$3.05 

6N7 

$1.00 

EF50 

35c 

12SK7 

50c 

6U7 

75c 

VR1120 

50c 

VI103 

$1.00 

VR118 

75c 

VH120 

75c 

VR65 

25c 

1L4 

$1.0 

6R7GT 

50c 

5Y3 

$1.25 

VT4C 

75c 

6C4 

50c 

AU5 

$1.00 

CV2184 

$2.25 

80 

$1.25 

6AK5 

$1.5 

6AK5W 

$1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 

1 > 


Ex-Army High Power 
3 Draw 

$25.00 



$35.00 


30 x 40 with Tripod 

$9.75 


As illustrated. 
Postage, 95c; Interstate $1.20. 


45 x 40 VARI-POWER 
WITH TRIPOD 

$15.95 

Post 70c; Interstate, 95c. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw., lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360, 
560, 750, 15K, 22K, 27K, 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 40c each, 50 assorted 
different values for only 

$3.75 Post 15c. 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

$1.25 

Post and packing, $1.00. 


THEODOLITE 

Cooke Troughton and Simms, Lon¬ 
don. Microptic. Tested. Complete 
with Tripod. $275.00. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 


TR1934 

TRANSCEIVERS 

100 lo 125 m/cs. 

$33.00 


GENUINE VARIACS 


0-115 V.A.C. 18 Amps, $29 each, 
or couple two together for 240 
V.A.C. 


The two for $45 
Genuine American 
Zenith Variacs 


0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100 yds. rolls, $3.00, 6 or 
more. 

$2.50 a roll 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 


Brand new Goodell-Pratt, 0 to lin, 
$7.50; Sloe om be, lin-2in, $7.85; 
Starrett Un-2in, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA .. 95c 

VIBRATORS, 6 volts, 7-pin, 75c 
each. 

UNISELECTORS, 4 BANK 
HOMING TYIPE .. .. $4.00 

INVERTERS, 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 95c ea. 
Post, N.S.W., 25c; Interstate. 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 6in.$13.00 

SELSYN MOTORS MAGSLIP 

Mk, II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


H.T. TRANSFORMERS 

2.000/0/2<000 volt. Primary 28 
volt 50 cys. rated at 1.75 Kva. 
Ideal linear amplifier, etc. 

$27.00 


BINOCULARS 

PRISMATIC. Coated Lens 
Brand new. Complete with > 

8 x 30.J] 

7 x 50.St 

10 x 50.S. 

12 x 50.S; 

Post, N.S.W. 70c; Interstate, ! 

SPECIAL ARMY RELEA! 

TELESCOPES 

ALL LENSES 
“ASTRONOMICAL” OUAL 

General and Mari 
Use 

4 x 40 Genuine HAND 
Cost $60.00. Our Price, 5 
7 x 40 GENUINE OT1 
ANGLE TELESCOPE. Cost 

Our Price. . . 

15 x 40 variable Power O 
$15.50. 

Freight payable at near; 
attended railway station 

420 Mc/s 
OSCILLATOR 

Self-excited 6J6 with power s 
and modulation transformer. 
5in x 5in box. 240 volt opei 

$ 15^00 

BATTERY CHARG 
KIT 

Complete, assemble yourself 
instructions. 6 or 12 volts, 
amps. $7.95. 

Post; N.S.W., 70c; Interstate. 

^RECORDING TAP 

SCOTCH BRAND. 

FX-WOOMERA, 
SLIGHTLY USED. 
PERFECT ORDER. 
Can be used for home video, 
recording equipment, etc. 
2.400ft 12in Reel */ttn Top ( 
Cost $14.50. Our price 
roll. Post 70c; Interstate, 
Also same in Vftln. Ideal foi 
fessiona! quality audio reco 
1200ft 7in reel >/4in $2.75. Po« 
600ft Sin reel Vi In $1.68. Po 
200ft 3ln reel Vfrin 65c. _ Po 

SCOOP PURCHA 

Gramo. Motors, New. Ms 
U.S.A. 4-speed. 240 volt 
50 eye. Only $2.75 each. 
Post. N.S.W., 30c; Interstate 

240-110 VOLT 6» 
TRANSFORMER 

Encased, including switche 
__ new. $50. 

Top grade, fully enclosed 
former, 1 Kva primary 21 
vac. 50 eyes, secondary 6 
37 volts, 53 volt, 60 volt, 

LEAD ACID 
BATTERIES 

New 2 volt 1.5 amp. $1.75, 1 
0.75 amp. $3.75. 

Post, N.S.W., 25c; Interstate 

SPECIAL lucky dip valve 

15 new valves in cartor 
only $2.00. We haven't go 
to sort them, so you ret 
benefit. Post , 30c ._ 

SOLENOIDS 

Plunger Type 12V MOM. A 
electric camera control. 

MINIATURE TRAINS 
radio, etc. $1.25. Post, 1« 
200 Mill, amp., 240 volt, 
push movement. 

_ $1.25. Post, 10c. 

BATTERY CHARt 

6 or 12 volt, 2Vh amp. 
Post, N.S.W ., 70c; Interstate 

TELEPHONES' 

Sound Powered. Can be us 
Microphone and Receiver. 
With 50ft cable. 

$3.85 pair. 

Post, 25c; Interstate, 40 


DEITGH BROS. 

70 OXFORD STREET, SYDNEY 


SORRY, NO C.O.D. 
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BEIRUT USES 5970KC 
io Lebabon, at Beirut, in its home 
m in Arabic, has made a slight fre- 
^change and now is being heard on 

replacing 5980KC, for the relay 
Arabic programs from 0430 to 0730- 
The frequency now used gives good 
3n at 0700 after the Radio Canada 
leaves the frequency. At 0700 time 
k e heard and then the station identi- 
in Arabic, with a lady announcer, 
i short news bulletin in Arabic is 
vith a male newsreader. At 0705GMT 
dio Lebabon program continues in 
Arabic musical programs, and when 
vas covered by Radio Canada at the 
: of its service to Australasia at 
4T, but the Lebanon station leaves 
at 0730. This new frequency, a drop 
C, appears to have been made to 
he interference it would otherwise 
in the European area from Radio 
r, which uses 5980KC. 

? EXPANSION CONTINUES 
expansion of the BBC External 
from London and over its relay 
mtinues. The 1965 BBC Handbook 
that the Corporation now operates 
smitters in Britain and at overseas 
ases. These transmitters are to be 
ented by four more 250KW units 
jilt in Britain, to be located at one 
our transmitting sites in the United 
n, while a further four 250KW 
ters are under construction at the 
1C relay base on Ascension Island 
outh Atlantic. 

41 high-powered transmitters, 
from 50 to 250KW, are located at 
r transmitting sites in Britain. One 
ive station at Tebrau, Malaysia, has 
t-power and four low-powered trans- 
One BC station and VHF station 
l, the East Mediterranean relay, has 
Z and eight SW transmitters. Malta 
BC relay station. Another BC relay 
rim Island in the Gulf of Arabia, 
short wave station is at Monrovia 
ia, where one 10KW transmitter is 
jcension Island has one short wave 
er of low power, with four high- 
ransmitters under construction as 
id above. 

NEW TRANSMITTERS 

a is reported to have signed a con- 
the construction of a new 500KW 
wave transmitter for the Nigerian 
iting Corporation. The station is to 
d at Enugu, in Eastern Nigeria, and 
953KC. Another report states that 
i using 620KC with a new high- 
msmitter and is asking for reception 
his could be the new station already 
ion on another frequency, 
al is reported to be using four 
transmitters, and is now making 
>ns for the purchase of two 250KW 
ers for its short-wave services. 


BROADCAST STATION SCHEDULE CHANGES 

fransmission tiiS® Ume “ 083 °-° 930 replacing 0730-0830 the previous 

.. ' * er y lce to . Africa which is on a test basis now is on the air at the 

«“*; US?d “i the Australasian service. The new schedule for Radio 

Canada transmissions from Montreal is as follows! 


0725-0820 

0830-0930 

1025-1214 

1215-1313 

1345-1830 

1830-2000 

2000-2150 

2200-2245 

2300-0045 

0100-075 


To Africa 
To Australasia 
Europe—1 

Europe-North America 
Europe —2 
African Service 
Europe—3 
Northern Canada 
Latin America 
Northern Canada—-2 


5990, 

5970, 

17820, 

17820, 

17820, 

17820, 

17820, 

15190, 

15190, 

15190, 

(15190 


9625 

9625 

15320, 5970. 
15320, 5970 
15320, 11720 
15320, 11720 
15320, 11720 
11720, 9625 
11725, 9625 
11720, 9625 
0100-0230 only) 


VOICE OF GERMANY 


The new schedule of the Deutsche Welle station at Cologne, The Voice of 
Germany, has some major changes in its English transmission. The frequencies in 
“s® , to Australia and New Zealand have been altered, as well as some used 
by the Cologne and Kigali relay station in Africa. 


Australia and New Zealand 

South Asia 

Africa 

West Africa 
Central Africa 
North America (East) 

North America (West) 


GMT 

0845-0945 

2110-2200 

0330-0340 

1550-1620 

0600-0630 

1100-1115 

1645-1710 

2145-2205 

0545-0630 

1200-1245 

1745-1830 

0430-0500 

1045-1115 

1645-1730 

0130-0250 

1045-1055 

2050-2100 

0500-0540 

1510-1550 


KC 

9640, 15275, 17845 
7290, 9685 
7225, 9530 
11775, 15295 
11785, 15275, 17845 
11930, 15280, 17870 
15275, 17845 
9735, 11925 
11905 

11765 (Kigali) 

17805 (Kigali) 

9565 

9735 (Kigali) 

9740 (Kigali) 

6075, 9640 
9605, 11905 
6145, 9735, 11925 
6145, 9735 
9675, 11795, 11925 


the services as from July 1. The present 
transmitters of WWV are located outside 
Washington, at Greenbelt, Maryland. The 
WWV transmissions are well known to 
short wave listeners, who use them for 
accurate calibration of receiver frequencies; 
also the familiar time announcements enable 
the exact time to be checked each five 
minutes on any of the six frequencies used 
by WWV to permit reception world wide 
on at least one frequency at any time of 
the day or night. 

The new location will be near the Radio 
Standards Laboratory of NBS. The new 
site will enable WWV to give a more effi¬ 
cient service from a better transmitting 
location, and be heard with better signal 
level in all parts of the world. The station 
operates on 2500, 5000, 10,000, 15,000, 
20,000, 25,000 and 30,000 KC continuously, 


and as well as giving time announcements in 
voice and morse, provides details on sunspot 
count, ionosphere conditions, etc. Eight 
transmitters will be &t the new station, 
six for WWV and one each for WWVB 
(low frequency) and WWV I \ (very low 
frequency) stations. 

In June, 1965, a contract worth nearly 
$270,000 was let for the eight transmitters 
for the new station at Fort Collins. Four 
of the transmitters are of 20KW, four of 
5KW The higher powered transmitters will 
be on 50000, 10000 and 150Q0KC. Special 
antenna towers have also been erected at 
the station, ranging in height from 20ft to 
200ft. WWV was established in Washing¬ 
ton in March, 1923, as the United States’ 
first standard frequency station and has 
grown from a 1KW station on one fre¬ 
quency to the present station. 


W PHILIPPINES STATION 

*r new gospel station is scheduled 
into oneration in the Philippines 
vhen “Radio Veritas” goes on the 
one 100KW BC transmitter and 
CW SW transmitters. The station 
i Catholic programs in 17 languages 
ut all of Asia and Oceania, accord- 
recent announcement from Vatican 
he new station will cost over £2m 
money has come mainly from 
rmany. At present there are three 
stations in the Philippines, and at 
e more are planned. Radio Veritas 
le third strongest radio voice in the 
5 S on MW, and should provide 
option on both medium and short 
he South Pacific. 

WWV SITE MOVED 
yell-known frequency and time 
VWV operated by the National 
•f Standards in Washington, D.C., 
loved and new transmitters, located 
Collins, Colorado, will take over 


FLASHES FROM EVERYWHERE 


IRAN over Radio Teheran is providing 
excellent reception in the SOM ham band, 
using the frequency of 3780KC with the 
power of 100KW. The signals on Satur¬ 
day 1930-2030GMT are made up of a 
request program and most of the items 
played are American and English popular 
numbers. The frequency, off the normal 
75M band, gives excellent reception and 
at the hour of reception little amateur 
activity on the band makes the frequency 
clear of interference. 

SOUTH AFRICA with its new 250KW 
transmitter continues to give good re¬ 
ception of 4895KC. The signals, with 
the 250KW transmitter, are the best from 
Africa in our location and the program 
includes an hour in Portuguese from 
1800-1900 and then at 1900 a newscast 
in English is heard. The station address 


is Radio South Africa, SABC, Johannes¬ 
burg. The program includes 1500 ZULU: 
1600 English; 1700 French; 1800 Portu¬ 
guese; 1900 English; with close down 
2100GMT. 

CEYLON’S Overseas Service from 
Colombo has programs to Europe, North 
Africa and the Middle East to sign off 
at 0815GMT. The station is using the 
frequency of 15330KC. The Radio Ceylon 
program is also being heard on 1782KC 
and this one has news in English at 
0930GMT. 

UNITED NATIONS programs are fre¬ 
quently heard on short wave, and some 
of those best received in the Pacific were 
listed by Radio Australia DX Session. 
Philippine relays of the U.N. Radio 
0630-0730 on 9665, 11830; South-East 
Asia 1000-1100, using 17820KC for the 
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DEITRON 

ELECTRONICS 

MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.S.W. 

RF SIGNAL GENERATORS 

I 




•.* 


TE-20D 


Freq. 120KC-500MC (7 
Bands) 

Accuracy. 2 p.c. 

AF Output. 8v400cps. 
Mains operated. 240v. 
Xtal Socket. 

Complete. Test leads 
inst. book. 

$27.25 


Freq. 120KC-260MC (6 
Bands) 

Accuracy. 2 p.c. 

AF Output. 8v400cps. 
Mains operated. 240v. 
Complete. Test leads, 
instruction book. 
$26.50 



TE-20 


AUDIO GENERATORS 

Freq. 20cps-200KC. 

(4 Bands) 

Output. Sine 7v,l 
Square 7v P-P. 



Distortion. Less than 
2 p.c. 

Output Impedance. 

1000 ohm. 

TE-22 

Freq. Response 60cps-150KC ± 1.5 DB. 
Complete Test leads instruction book. 
$38.50 


Same as TE-22 only has 
4 step attenuation. 



$39.25 


TE-22D 


C. R. ANALYSER 

T E-46 Bridge. 

Capacity. 20uuf- 
2000uf (4 Range). 

Resistance. 2obm- 
200Mohm (4 
Ranges) 

Tests. Power fac¬ 
tor, leakage, im¬ 
pedance, trans¬ 
former ratio and 
insulation resistance to 200Mohm at 
600v. 

Mains operated. 240v. 

Complete. Test leads, etc. 

$45.50 

All above Post 75c, Int. State $1.25. 



WESTERN AUSTRALIA 

We wish to advise that all correspond¬ 
ence and orders in Western Australia 
should be forwarded to P.O. Box 3, 
Inglewood, W.A. as we have appointed 
an agent in this area who has stocks of 
all items advertised by us. 

We have the facilities and spares to ser¬ 
vice all instruments advertised by us. All 
inquiries P.O. Box 86, Broadway, N.S.W. 


first 30 minutes, then 15315KC, and from 
1030-1100 only 15410KC is in operation. 
Australia and New Zealand are served 
on 11845, 9665, and 5985KC from 8.45 
to 0900GMT. In English for Malaysia 
0230-0245 they use 17850, 17705, 

15365. 15185KC, all carrying this English 
program. 

NORTH KOREAN Radio Pyongyang has 
verified our reception and states they are 
on the air in English to the Near and 
Middle East and Africa, 0400-0500GMT 
on 14520, 15520; 1900-2000 on 6540, 
7580. For South-East Asia, 0800-0900, 
1100-1200, 1400-1500 on 7580, 13780KC. 
Pyongyang also broadcasts in French, 
Chinese* Korean, Japanese and Russian. 

SAUDI ARABIA is reported on two new 
frequencies with the transmissions from 
Jeddah in Arabic, and using 6165 and 
7300KC at 2000 to 2200GMT. Another 
transmission at 0400 has been noted 
on 9670 and 9720KC with the usual 
Arabic program. 

CANARY ISLAND Radio National de 
Canarias, Santa Cruz de Tenerifte, on 
9660KC is now on the air from 1700 
to 1900GMT, and remains on 9660KU 
for this transmission which replaces the 
former 1400-1600KC transmission. The 
station of Radio Nacional Espama m 
Madrid and has been heard on two 
frequencies, the other being 1180QK.L. 

HONDURAS station HRVC, a new gospel 
station, with 5000W on 4820KC. is 
located in Tegucigalpa and is heard 
announcing as a station of the Associ¬ 
ation Missionary Bautista at 0310 to 
0334 in English. The programs originate 
from HCJB in Quito Ecuador, reports 
World Publications bulletin. 


BROADCAST 
BAND NEWS 

INTERNATIONAL WATERS. News of 
Radio Scotland discloses that this station 
is being widely received in northern 
Britain. The station is on the air 0600- 
1930 and 2230-0300GMT on 242M or 
1236KC. The station has the mailing 
address, Radio Scotland, 38 Bath Street, 
Glasgow C2, Scotland. Radio Scotland is 
in the Clyde estuary and it uses 20KW 
of power on its frequency of 1236KC. 

Nine off-shore radio stations now oper¬ 
ate off the coast of Britain and the efforts 
of the British Government have so far not 
closed them down. Radio London has now 
extended its time to 20 hours a day, from 
0600 to 0200GMT, and is using 1129KC. 
Radio City, located on an abandoned war¬ 
time gun platform in the Thames Estuary, 
plans to operate 24 hours a day during 
the British summer period. 

NEW ZEALAND. The Invercargill Nation¬ 
al station 4YZ received a power boost on 
April 16 when power was increased from 
5KW to 20KW. The station, which car¬ 
ries the NZBC National Program, is 
operating on 720KC and its old trans¬ 
mitter, had been in use for nearly 30 
years. The station is on the air 1800- 
1120GMT daily. 

A new NZBC station 1ZO in Tokoroa 
has commenced tests on 1480KC with 
2KW, and in its initial program period 
is carrying the programs of 1XH in 
Hamilton. The station, it is understood, 
will originate its own programs, and also 
carry the balance of its transmission time 
on relay from the Hamilton stations. 

AUSTRALIA. The Australian Broadcasting 
Control Board have been asked by the 
Postmaster-General to call applications to 
operate three new commercial stations 
in Queensland. The sites of the new 
stations will be in the Gold Coast, Ather¬ 
ton and Innisfail-Tully areas. 

The Postmaster-General, Mr Hulme, 
said he had approved the establishment 
of these three stations in Queensland, 
because of the need for improved broad¬ 


casting services in the areas, and 
ception of commercial programs 
area was not adequate. Owing 
limited number of frequencies 8 
licences would be granted subjeci 
tain technical conditions desi; 
avoid interference with stations 
tralia and New Zealand already < 
on the frequencies to be used. 

The third new Australian Brew 
Commission station to begin < 
in Queensland in recent mon 
officially opened April 7, when 

1 1 NOTES from readers should be i 
; ARTHUR CUSHEN, 212 Earn 
1 1 Invercargill, N.Z. All times are < 
! 1 wich Mean Time, add 8 hou 
<! Perth, 10 hours for Sydney, 12 
\\ for Wellington time. All freqi 
are in kilocycles. 

St. George commenced to op< 
710KC, using the power of 10K 
is the last of the three projec 
Queensland stations to come int< 
4QO on 910KC and 4QD 1550 
previously been reported in these 
being in service. The new 4Q’ 
the air 2000-1407GMT except f- 
day when sign on is at 2030G 
shares the frequency with the 71 s 
ceston, Tasmania, station also l 
KW on 710KC. 

KUWAIT. The world’s most 
national broadcasting service i 
built at Kuwait in the Persian < 
station, known as the “Voice of 
will use three 750KW transmitter 
broadcast band and cover the m 
of Asia and the Near East f 
point. A contract was recentl; 
with Marconi of England for th 
transmitters, which are the highe: 
ed transmitters yet produced in t 
and the cost will be more tha 
The supply and installation of 
transmitters will be completed r 
Six Kuwaiti engineers will be t 
the Marconi factory. Chelmsfo 
land, in the maintenance of th 
powered transmitters, which in 
transistor stages in the design, 
tion at present uses 559, 1130 a 
KC and it is expected the ne 
mitters will operate on these char 
HONG KONG. The reception of 
ond outlet of the Hong Kong Cc 
Broadcasting Co. Ltd., in its 
program, has been heard on 
The program, the same as on 
included news in Chinese at 1 
lowed by a march used as tl 
at 1510, and then light music 
The station identification give 
woman announcer was then he 
a program of Chinese music 
down at 1600GMT. An airm 
cation letter has been received 
station which confirmed our rec< 
1170KC, and gives the powei 
new outlet as 2KW. The statioi 
is: P.O. Box 3000, Hong Kong, 
the mailing address and the v( 
letter was signed by Mr W. S. I 
eering Department of Radio He 
Commercial Broadcasting Co. Lt< 

TELEVISION DX 
Signals from the NZBC’s Dune 
vision signals DNTV2* have bee 
good reception in Katoomba in 
Mountains of New South Wales, 
on Australian Ch. 1. Graeme W 
Katoomba, reports receiving the s 
DNTV2 during the morning on i 
and Sundays, and picture quality 
good during the period November 1 
ary. The antenna used was desi; 
Australian Ch 2, and the DX rece 
this aerial was extremely good. He 
install an all-band antenna to try 
more interesting signals during the 
this year, when the New Zealam 
should again be receivable in Austi 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Engineers and Students 


BACK CIRCUIT ANALYSIS, by 
S. Hakim, Ph.D., B.Sc., A.M.I.E.E. 
ofessor of Electrical Engineering, 
cMaster University, Hamilton, On- 
*io, Canada. Published by Ililfe Books 
d., London, 15166. Hard covers, Demy 
o. (5-5/Bin x St in), 392 pp. Many 
cuits and diagrams. Price in Aus- 
i!2a $16.60. 

u's modest-sized volume Prof. Hakim 
>vided the practising engineer, tech- 
and student with an excellent text 
ference covering the topic of feed- 
ircuit analysis. Inspection reveals it 
both concise and comprehensive in 
and admirably lucid in style and 
ition; an “engineering level” text of 
( best kind. 

emonstrate this the following is a 
in through the topics in their order 
mtation. 

ter 1 gives a brief introduction to 
k concepts and applications. The 
an then begins in earnest in chapter 
ed “Linear Circuit Analysis;’* here 
hor spends some 94 pages laying 
is theoretical groundwork. The dis- 
starts with circuit elements and 
passes on to transient response, 
transform theory and the complex 
:y domain, defines unit-step, unit- 
and unit-ramp functions, and intro- 
;twork functions. It then deals with 
ction response of one- and two-pole 
s; plotting on the p- or s-plane; 

; factor and overshoot; steady-state 
le and phase response; responses of 
s having various combinations of 
id zeros; matrices; two-port net- 
natrix parameters; coupling of two- 
works; the two-port network as a 
>ox;” reciprocity and passivity; de- 
livalent circuits; and valve and 
r configurations and equivalent 

zr 3 is headed “Theory of Feed- 
t deals in turn with classical feed- 
sory and its relationship to gain, 
i and noise; limitations of the 
theory; signal flow diagrams and 
;; the concepts of return ratio, re- 
erence and null return difference; 
>op gain; input and output imped¬ 


ances; feedback and two-port networks; 
local feedback; multi-stage feedback ampli¬ 
fiers; bridge feedback. 

P-plane analysis forms the topic of 
chapter 4, and this is discussed in consider¬ 
able detail. There is a most lucid discussion 
of Routh’s method of determining the pre¬ 
sence of positive real roots, and a commend- 
ably readable yet concise treatment of root 
locus diagrams and their construction. A 
number of illustrative exanjples are given. 

The fifth chapter deals with frequency 
response, introducing Cauchy’s theorem and 
residue theorem; the encirclement theorem; 
Nyquist’s criterion and the T- or jw-plane; 
stability margins; application of Nyquist’s 
criterion (examples); gain-phase analysis; 
the phase area and gain-slope theorems; 
Bode’s ideal loop gain characteristic; pre¬ 
diction of closed-loop behaviour from open- 
loop frequency response; and a graphical 
method for evaluating the principal oscil¬ 
latory mode. 

The remaining chapters of the book are 
smaller in individual scope, yet of the same 
high standard of erudition. Chapter 6 deals 
with compensating or correcting networks 
and their design; chapter 7 covers the im¬ 
pedance concept of feedback stability, and 
gives examples of negative-impedance oscil¬ 
lators and converters; chapter 8 discusses 
wide-band amplifiers and their particular 
use of feedback to produce a desired gain/ 
phase performance. Chapter 9 presents the 
theory of operational amplifiers, and chap¬ 
ter 10 deals with feedback oscillators. 

All chapters with the exception of chap¬ 
ter 1 end with a set of carefully-graded 
self-tutorial problems, the answers for which 
appear at the end of the volume. 

To summarise, I find this an excellent 
treatise on feedback circuits and their analy¬ 
sis, and one which should be of immense 
value to both practising engineers and 
technicians and serious engineering students. 
It is very difficult to see how it could have 
been made more informative. 

The review copy was an advance proof 
submitted for review by the Technical Book 
and Magazine Co. Pty. Ltd., of 295-299 
Swanston Street, Melbourne. This firm 
assures us that copies of the final bound 
version will be available shortly. (J. R.) 


IONIC PROJECTS FOR 
DENTS, BEGINNERS AND 
IBYISTS. Published by Philip 
el Company Inc., IB East 41st 
*, New York. N.Y. 10017, U.S.A. 
*r covers, 96 pages size Blin x 
Our copy from the publishers. 
A. price $1.95. 

ojects described in this small book 
; gadgets which beginners like to 
cause they can mostly be built in 
If an hour, and they usually work 
shion, even if the accuracy of such 
i meters and testing devices is 

nclude such well worn circuits as 
diode receiver, a one-transistor 
flowed by a three transistor ver- 
;ctronic metronome, “electronic 
(or simple tone generator) and 
;ms. 

;cept the last two projects are 
owered, and no valves are used. 

: is divided into two parts, the first 
g very simple circuits which can 
with less than a dozen compo- 
e second section tackles more am- 
ojects, Despite the rather grandiose 
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titles used in some cases, such as home 
broadcast station, audio mixer, citizens’ 
band transmitter, etc., an examination of 
the circuits shows they are within the scope 
of any beginner who can read a simple cir¬ 
cuit; perhaps even those who cannot, since 
a layout sketch or photograph showing 
interconnection of components is provided 
in most cases. 

The book has one major drawback as far 
as Australian readers are concerned—the 
publishers are components manufacturers, 
and they specify their own parts, which 
may not be available here. No assistance is 
given to enable self-winding of coils to be 
carried out. should it not prove possible to 
identify direct replacements, and this may 
create an insuperable difficulty for begin¬ 
ners. Another criticism is that in seeking 
to explain theory in the simplest possible 
terms, the anonymous author has over¬ 
simplified to the extent of inaccuracy in 
some cases. Despite this, there is a lot of 
useful material for a beginner to get this 
teeth into and, if the specified parts or suit¬ 
able alternatives cannot be obtained here, 
they could probably, in the last resort, be 
obtained directly from the publishers. 
(H.A.T.) 


INTRODUCTORY MICROWAVE TECH¬ 
NIQUES, by Richard W. Tinnell. Pub¬ 
lished by Holt, Pinehart and Winston. 
New York, 1965. Paper covers. 8£in x 
llin, 111 pp., many circuits and dia¬ 
grams. Price in Australia $4.05. 

This book is primarily intended for use 
as a laboratory work-book for university 
and technical college courses in microwave 
techniques. To this end the pages are pre¬ 
punched for insertion into a ring-bind 
folder, and scored so that the existing spine 
may be torn off to facilitate such insertion. 
The latter are perhaps a little unfortunate, 
as they make the book rather too flimsy 
to be used in the normal fashion. 


And I feel sure that some will wish to 
use it in the normal fashion, because quite 
apart from its intended application it would 
make quite a useful introductory text on 
microwave theory and practice. It is remark¬ 
ably well written, with concise theory, clear 
explanations and illustrations, and a logical 
progression of topics. University and college 
lecturers might thus find it very suitable 
as an “all-round” student companion for 
miarowave courses. 

It should be noted that author Tinnell 
is a lecturer at the Technical Institute of 
Oklahoma State University. 

An introductory chapter gives a brief 
but concise treatment of transmission-line 
and waveguide theory. Then follow 16 
chapters each dealing with an individual 
experiment. 

Chapters 1, 2, 3 and 4 deal with basic 


Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

Stott’s renowned home-study courses 
can raise your pay. Each course has 
been prepared by highly-qualified 
professionals. Stott’s step-by-step in¬ 
struction plus the personal tuition of 
expert instructors will ensure fast and 
thorough progress. 


) Mechanical 
Draftsmanship 
) Survey Plan 
Drawing 
) Boiler 
Attendants’ 
Exam 

) Mechanical 
Engineering 
) Structural 
Draftsmanship 


( ) Radio for Amateurs 
( ) Automobile Mechanics 
( ) Diesel Engineering 
{ ) Machine Shop 
Practice 

( ) Fitting; Lathe Work 
( ) Milling, Grinding 
( ) Shaping, Planing, 

Slotting 

Stott’s curriculum contains over 100 
courses. 

r---. POST THIS COUPON NOW 
STOTT’S TECHNICAL CORRESPONDENCE 
COLLEGE 

157 Flinders Lane, Melb. 383 George St. 
Sydney. 290 Adelaide St., Brisbane. 45 
Gilles St., Adelaide. 1130 Hay St.. Perth 
Please send me your prospectus on 


MR. 

MRS. 

MISS 

ADDRESS 

AGE 

I understand that no sales representativ 
will call on me. RH666 
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Do You Laugh 
Your Greatest 
Powers Away? 

THOSE STRANGE 
INNER URGES 


You have heard the 
phrase, "Laugh, clown 
laugh.” Well, that fits me 
perfectly. I’d fret, worry, 
and try to reason my way 
out of difficulties—all to 
no avail; then I’d have a 
hunch, a something with¬ 
in that would tell me to 
do a certain thing. I’d 
laugh it off with a shrug. 
I know too much, I 
thought, to heed these 
impressions. Well, it’s 
different now — I’ve 
learned to use this inner 
power and I no longer* 
make the mistakes I did, 
because I do the right 
thing at the right time. 

This FREE BOOK Will Prove 
What Your Mind Can Do! 

Here is how I got started 
right. I had learned 
about hypnosis revealing 
past lives. I began to 
think there must be some 
inner intelligence with 
which we were born. In 
fact, I often heard it 



said there was; but how 
could I use it, how could 
I make it work for me 
daily? That was my 
problem. I wanted to 
learn to direct this inner 
voice, master it if I 
could. Finally, I wrote 
to the Rosicrucians, a 
world-wide fraternity of 
progressive men and 
women, who offered to 
send me, without obliga¬ 
tion, a free book entitled 
The Mastery of Life. 
That book opened a new 
world to me. I advise 
you to write today and 
ask for your copy. It 
will prove to you what 
your mind can demon¬ 
strate. Don’t go through 
life laughing your men¬ 
tal powers away. Simply 
write: Scribe S.A.W 


The ROSICRUCIANS (AMORC) 

54 Customs St., AUCKLAND, N.Z, 
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measurements — power, VSWR, freq 
and wavelength, and impedance. Ch 
5-10 deal with circuit elements—attem: 
klystrons and their operation, tuners, 
tional couplers series and shunt Tee 
tions, and detectors and mixers. Chap 
deals with reflection loss in waveg 
12 deals with microwave propagatio 
and 14 with primary and secc 
antennas. And chapters 15 and 16 c 
IF amplifiers, AFC circuits, receiver 
tivity and overall system performam 

Three appendices give extremely 
supplementary information. Appenc 
gives an introduction to the Smith 
B gives a table of selected waveguide 
C gives details and estimated cost of 1 
tory equipment required to carry oi 
experiments. 

Incidentally, radio amateurs wit 
interest in disposals microwave geai 
find this book of interest and use, as 
of the equipment suggested and de? 
is of the type available from local dii 
sources. 

Apart from the physical problem 
tioned above, it is an excellent little i 
and one which would make an ideal 
duction to microwaves. 

Our copy came from the Australia 
N.Z. distributors, Rigby Limited, of 
James Place, Adelaide. Copies shoi 
available from all comprehensive 
sellers. (J.R.) 

MAP FOR W., 

MULLARD-AUSTRALIA PTY. 

has prepared a new version of the 
Circle map, which has been so ] 
with amateur operators in the 
States, but whereas the earlier versi 
centred on Sydney, the latest ver 

centred on Perth, for the benefit < 
dents in Western Australia. 

The new version is printed 

colour, but otherwise has all the 1 
of the original map. It measures 36 
and is an azimuthal equidistant pr< 
of the world. A 1966 listing of ab< 
countries and their prefixes is also 
Copies of the Perth-centred m; 

obtainable from Mullard distribu 
W.A., who are Tedco Pty. Lt< 

Murray Street, Perth. Copies of a 
of the original map centred on 
are now available from Mullard-A 
Pty. Ltd., 35-43 Clarence Street, 
The price in each case is $1.20, ir 
postage and packing. 

TRANSISTORS FOR TECHNICA1 
LEGES, by L. Barnes, M.Sc. 
A.M.I.E.E. Published by Iliffe 
Ltd., London, 1965. Clothbo 
paperback, Demy 8vo. (5-5 
8Hn), 194pp., circuits and di 
Price in Australia $6.60 clot 
$4.25 paperback. 

Despite' the somewhat specific api 
suggested by its title, this little vo 
equally suited for use as an intrc 
semi-conductor text by engineers 
nicians and serious hobbyists. It is j 
and practical, yet quite a deal of 
basic theory is given for the be 
those with moderate mathematica 
ciency (approximately second year 
level). 

There are seven chapters in i 
first explains the fundamentals o 
conductor diode and transistor act 
second discusses practical aspects 
gain, leakage current, internal res 
biasing, and power limitations; tl 
deals with the approximate design c 
circuitry. Chapters 4 and 5 deal wit 
signal performance, and give ec 
circuits for low and high frequenc 

Chapter 6 deals with switching ( 
and includes discussion of multh 
and the Schmitt trigger. And tl 
chapter gives details of 12 practical 
ments by means of which the co 
private-study reader can become 
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le principles discussed in the earlier 

i. 

appendices give important data not 
d in the text proper, including para- 
conversion tables and details of 
emi-conductor devices, 
hort, a well-written introduction to 
inductors, and one which will be of 
not only to college students, but to 
seeking an introduction which com- 
eadable practicality with the essential 

copy was a rough proof and came 
he Technical Book and Magazine 
y. Ltd., of 295-299 Swanston Street, 
irne. Properly bound copies should 
ilable from major booksellers in the 
iture. (J.R.) 

★ ★ ★ 

VLETT PACKARD CO., APPLICA- 
NOTE 52, FREQUENCY AND 
STANDARDS, printed in Novem- 
>65, is a comprehensive revision and 
ion of the 1962 edition. The progress 
has been made in the art of time and 
icy standards and measurement is 
ed in an excellent manner and will 
msiderable impact on the reader who 
: given this matter the thought which 
y deserves. Indeed, those of us who 
*ied to keep pace in some modest 
ill be almost staggered by the pro- 
particularly since the late 1950s. 
ble form, the ^rt is traced from the 
med circuit, with its order of accur- 
a few parts in 10,000, to the greater 
:y obtained with the tuning fork, 
d in turn by the Short Clock. This 
leld sway in observatories, etc., be- 
he two World Wars and was capable 
racies of a few parts in a million or 
stter. After this, the quartz resonator 
ver and this is virtually where this 
tion begins. 

difficult to give a complete run-down 
n paragraphs on the contents of the 
ss, but the following will give some 
the coverage of the subject: 

>n 1 (Introduction) gives some 
comments leading into frequency 
ds, timekeeping—interval and epoch, 
me signals and local primary stand- 

m 2 (System Operation, Primary and 
iry Frequency and Time Standards) 
with an introduction to frequency 
Is, followed by primary frequency 
is, secondary frequency standards, 
tandards, frequency dividers and 
V.L.F. comparison system, time 
with V.L.F. comparator, power 


ANALOG COMPUTERS 




ELECTRONIC ANALOG COMPUTERS, by G. A. Korn, PhD., and T. M. 

Korn, M.S. 2nd Edition, McGraw-Hill Book Co. Inc., New York. 9in x 6Jin. 

cloth bound, 234 pp., 310 illustrations. Price in Australia $18.40 plus post 

and packing where applicable. 

In the minds of many scientists and engineers as well as laymen, the 
analog computer still appears to be relegated to a position of secondary import¬ 
ance compared with its digital “brother”. Some even go so far as to maintain 
that it is not really a computer at all, but a sort of sophisticated “Meccano” set. 

Yet the truth is that in a great many scientific and engineering fields the 
analog computer is at least as useful as the digital variety. In fact, in many 
fields it is considerably more so; while in others, the really big developments have 
only been made possible by combining both the analog and digital techniques 
in the recently-evolved generation of “hybrid” computers. Analog simulation 
plays an essential part in modern science and technology. 

In order to use the analog computer to best advantage in any field the 
scientist or engineer must be fairly clear as to the type of problem for which it is 
best suited, the way in which it handies problems, the type of “answer” it provides, 
and so on. And, of course, the computer design engineer needs to have a good 
grasp not only of these matters, but of the ways in which the machine may be 
designed to perform its functions. 

This book, by the industrial consultants Granino and Theresa Korn, seems 
well suited to the task of ensuring that both user and designer are thus equipped. 
It is not a new book, but one which has become established as a comprehensive, 
detailed introduction to the new analog computer and its design. Apart from a 
lack of treatment of the recent hybrid techniques it may still be regarded as 
quite relevant to the current situation. 

A run through of the chapter contents gives a fairly good idea of the content 
and treatment. Chapter 1 gives an introduction to DC analog computers; 
chapter 2 deals with practical setting-up procedure; chapter 3 discusses the applic¬ 
ation of DC analog computers to representative practical problems. 

Following these general chapters there are those of more specific interest to 
the designer: chapter 4 deals with the theory and design of linear computing 
elements, discussing coefficient-setting potentiometers and operational amplifiers; 
chapter 5 discusses DC amplifiers, and chapter 6 multipliers and function gener¬ 
ators. The two final chapters deal with auxiliary circuits, computer operation and 
the design of complete analog installations. 

The book concludes with (a) tables of special computer setups, including oper¬ 
ational-amplifier configurations for common transfer functions, transfer imped¬ 
ance tables and generation of time and coefficient functions; and (b) an extensive 
bibliography. 

Throughout the book the text is concise and highly readable, and there are 
many illustrations. 

Summarising, “Electronic Analog Computers” is a well-written and inform¬ 
ative volume and one which would be very suitable as both an introductory text 
and designer’s reference. 

Our copy came direct from the publishers, but copies should be available 
at all comprehensive bookstores. (J.R.) 






AWV SEMICONDUCTOR SELEC¬ 
TION GUIDE is a 16 page quarto size 
booklet containing basic selection informa- 

- - # . . tion on more than 600 transistors and 

considerations, in-plant distribution diodes, grouped under the following main 
^rd freauencies and Drecision van- headings: Transistors for AF Applications 

—Transistors for Power Switching Applica- 
Field Effect Transistors— 


Jard frequencies and precision vari- 
quency source. 

m 3 (Methods For Precise Fre- 
Standard Intercomparisons) begins 
general discussion on this aspect, 

1 by oscilloscope Lissajous patterns, 
:ope pattern drift, direct frequency 
son with a counter, direct counter 
of frequency error and phase noise 
ion measurements. 
m 4 (Time Determination) begins 
introduction, followed by computa- 
the great-circle distance, trans¬ 
modes, relation of time errors to 
:y drift and frequency determination 
ne comparisons. 

»n 5 (Stability And Spectral Purity 
uency Standards) begins with some 
comments, followed by factors 
5 stability, techniques for obtaining 
purity and quartz oscillators, 
dition, there are six appendices the 
5 of which are: Time, National 
is Of Time And Frequency, Stand- 
squency And Time Signal Broad- 
iomographs And Tables, Definitions 
wlett-Packard Instruments For Fre- 
And Time Standard Applications, 
im up, this publication is up to the 
and should be of considerable in- 
) those who are seriously interested 
and frequency standards and mea- 
tt. 

cation for copies should be made on 
y letterhead to Sample Electronics 
) Pty. Ltd., 4 Grose Street, Glebe, 
(I.L.P.). 
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tions—Insulated 
Temperature Compensating Bias Diodes— 
Germanium Education Aids—Transistors 
for RF Applications—Tunnel Diodes—Tun¬ 
nel Rectifiers—Transistors for Computer 
Switching Applications—Silicon Controlled 
Rectifiers—Silicon Diffused Junction Recti- 
fiers—Silicon Rectifier Stocks—Replacement 
Modules—Rectifier Bridges—Germanium 

Point Contact Signal Diodes. 

Outline drawings are provided, approxi¬ 
mately life size, to show the format of 
various types. A comprehensive index is 


also included. The booklet is obtainable 
free and post free from Amalgamated Wire¬ 
less Valve Co. Pty. Ltd., Private Mail Bag, 
Ermington, N.S.W. 

* * * 

ECCOSHIELD RF SHIELDING 
MATERIALS is the title of a brochure 
published by Emerson and Cuming, Inc., 
of Canton, Massachusetts, U.S.A. The 
brochure, which is designed for inclusion 
in a notebook, provides a ready reference 
to RF shielding materials of many types. 
Conductive plastic sheet, gaskets, tubing 
and O-rings, as well as conductive adhe¬ 
sives, coatings, sealants, lubricants and 
metallic foil are described, to allow quick 
and easy selection. The brochure is illustrat¬ 
ed and performance data is also included. 

Emerson and Cuming have also prepared 
a new chart printed in four colours show- 



THE QUALITY’S WOUND IN 

Our* complete range of 
coils include Aerial, R.F., 
Reinartz and Oscillator coils 
for all frequencies from 550 
KC. to 30 MC. Also R.F. 
chokes including heavy duty 
R.F. Chokes for transmitting 
equipment! 


Aegis Manufacturing Co. P./l 
347 Darebin Rd., Thornbury 
Victoria. ’Phone 49-1017. 
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Goilmctiien, new deluxe 

ACCURATE 
COIL 



WINDER 


$13.95 


£6/19/6 


This new, Easy-to-Use machine wind* honeycomb, spiderweb end solenoid eoils of 
verious widths end diameters—equal in appearance to a factory job. Also suitable 
for winding chokes, transformers and filter inductors. Indicator counts number of 
turns on coil. The COILMASTER is suitable for both experimental and practical 
work. Supplied with accessories including wood spools, metal pegholders and ex¬ 
tension for making long solenoid coils. Instructions included, but less coil forms and 
pegs. 

SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANYWHERE 
TO THE SOLE AUSTRALIAN AGENTS. 


T AFAYETTE 

MM electronics 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE 
15A WELLINGTON STREET, 


Division of EI.etron Tub# Distributors Pty. Ltd. WINDSOR, S.1, Vic. 51-0362 


Every Switch-user wants 

ABSOLUTE RELIABILITY 



RELIABILITY has been carefully built-in to this wide-range of 
OAK. CUTLER-HAMMER, NSF and other world-renowned designs 


More than 1,000 types available. Write for details of Rotary , push-button, 
piano-key, lever types, tool handle, push-push, slide, rocker, automotive, 
industrial and service approved types to :— 


SYDNEY: Electronic Parts Pty. Ltd., 32 Wardell Road, Petersham. Phone 560 7566, and all recog¬ 
nised wholesalers. MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. 
Phone 67 9161. HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 
3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. 
ADELAI0E: Newton McLaren Ltd., Leigh Street. Phone 510111. BRISBANE: Chandlers Ltd., 
Albert and Charlotte Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 
335 William Street. Phone 28 3425. 


MANUFACTURERS SPECIAL PRODUCTS PTY. 
47 YORK STREET, SYDNEY. 2 0233 


LTD. 


ing the dielectric constant and loss 
at microwave frequencies of J 
developed dielectric materials. The 
supplements an earlier one and i 
many items developed since the fi 
was issued. 

With dielectric constant as the 
and loss tangent as the ordinate, p 
are located on the chart in the ma 
a graph. Also listed are the mz 
use-temperature of each material, i 
form in which it is available. De 
of various dielectric terms are also ii 
The chart is suitable for wall moui 
for keeping in a notebook. 

Inquiries for both these items 
be addressed to Emerson and 
agents, who are W. J. McLellan j 
Pty. Ltd., Kingsgrove, N.S.W. 
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HEWLETT-PACKARD JOURN 

February 1966 (Vol. 17, No. 6) 
article entitled “Continuous Monitori 
Vertical Interval Test Signal” 
describes the signals being transm 
U.S. TV channels for continuously 
ing channel quality. A separate 
describes a new Hewlett-Packard w 
TV waveform oscilloscope desig: 
tests on TV transmission systems, 
same issue is a description of i 
System inter-city TV network in 
which has over 126,000 route mile 
lett-Packard agents in Australia are 
Electronics (Vic.) Pty. Ltd., C 
Street, Richmond, E.l, Victoria.) 


STC COMPONENTS AND 
MENT REVIEW for March (Vol. 
announces availability of a new 
semiconductor known as SID^ 
contains a preliminary application 
sheet. Other items described are: 
range of uniformly spaced ferrite rii 
Kuwano Model VP-109 electronic v 
Universal relay Type EP3 for AC 
with three changeover contacts; tra 
triodes Types 3C/150A and 42792 
range of Swiss-made aluminium el 
capacitors; miniature industrial 
moulded silicon rectifier. EM 40 
and solid micro tantalum capacitoi 
dard Telephones and Cables Pi 
Moorebank Avenue, Liverpool, N.S 


RANK XEROX (AUSTRALIA 
LTD„ 49 Market Street, Sydney, 
pared an article on the prepai 
printed wiring boards by Xerogra 
a reprint of an article desc 
Xerographic reproducing system 
appeared in the March, 1966, 
ELECTRONICS Australia. Copies 
articles may be had free and pos 
application to the company at thi 
given above. 

INFORMATIONS THOMSON 
(English Edition) contains a desci 
a new high-sensitivity electroni 
breaker for low-voltage circuits; 
of various activities of this P 
company, including participation 
Exhibition of French Scientific ant 
Techniques Abroad, and the c 
contribution to European reses 
space problems. (Inquiries should 
to Compagnie Francaise Thomson 
173 Bd. Haussmann, Paris 8e.) 


NEW DEVELOPMENTS, the 
Mitchell and Co. products in 
bulletin, has descriptions of the 
Water Purity Monitor Type P, an< 
lytic Conductivity Bridge MC-1 M 
from Electronic Switchgear (Lone 
Digital Voltmeter DVM1, 51 
Counter TC4 and UHF Mill 
VM79, all from Advance Electron 
Precision Coaxial Attenuator 21 
Weinschel Engineering; Analogue 1 
Meter Ml-4 and Moduline Seri 
Amplifiers from Industrial and 
Electronics; Kienzle Digital Prin 
SW and D4; Alfred Sweep 
Analyser System Model 8000/705! 
Engineering Co.’s Series TCC 
Filters; Direct-reading Coaxial ) 
Meters from General Microwave 


(Continued on Page 17 
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ANSWERS TO CORRESPONDENTS 


»n writing to us:— 

>ase give your name and full 
stal address, including the 
ite . . . N.S.W. &c. 

*ite the above information 
arly or, for preference, print 
in block letters. Your co- 
eration will facilitate deliv- 
f of replies by mail, where 
h are called for. 


RECORD REVIEWS 

(Elsternwlck, Vic.) asks whether an 
ysis of the record labels which 
;ar in our reviews would provide 
indication of the proportion of the 
l market which each would have, 
e would be no relationship what- 
ween the two figures. The fre- 
vith which particular labels appear 
ted more by the number and type 
ds submitted by individual com- 
this is influenced, in turn, by a 
f factors. Much the same applies 
reviews, to product reviews and 
jments, and even to full-scale 
eaturing technical activities. Com- 
yhich put more effort into pub- 
d sales promotion tend to reap 
eward in terms of “mention'’ in 
media — newspapers, magazines, 
nd television. “ELECTRONICS 
” is in the fortunate position of 
o affiliation with any record com- 
hnical book publisher or electronic 
;anisation. 

LARGER MIXER 

nerley, Qld.) writes that he would 
to add his name to the requests 
a more complex audio mixing 
along the lines of the simple unit 
ibed in the February issue. While 
ealises that a unit of the type 
aged would be semi-professional, 
eels that such a unit would be 
>med by many readers. He also 
if we could describe an auto- 
te exhaust gas analyser, 
inks for your thoughts and com- 
garding a more complex audio 
\. Although it will depend upon 
terest whether we do eventually 
»uch a unit we will certainly give 
sr some thought. In the mean- 
i may note that we have given 
jal of information in the February 
enable ambitious readers to “roll 
i.” Your request for an exhaust 
'ser has been noted. Although 
zts are not quite in the same class 
instrument as those which we have 
we will certainly consider the 
of describing one as a project. 

FM TUNER-AMPLIFIER 

ae, TPNG) is in a quandary as to 
sest purchase for a new high 
:y tuner-amplifier. He queries the 
m of purchasing a complete 
n with a built-in FM tuner and/ 

5 advisability of accepting one with 
nultiplex circuitry, 
receive this type of query from 
ven to the extent of asking for 
ns and personal opinions on corn- 
manufactured equipment. In fact, 

; compile systematic data on com- 
juipment sufficient to make direct 
ns. A search through our trade 
ges will reveal any information 
on this type of equipment. The 


FM tuners can be used for listening to some 
TV sound channels, the stations usually 
covered being channels 3, 4 and 5 whose 
sound channel frequencies are 91.75, 100.75 
and 107.75MC respectively. We can see no 
immediate move for FM multiplex in Aus¬ 
tralasia and feel the purchase of such equip¬ 
ment at this stage would be premature. 
By far the best solution to your problem 
is the suggestion made in your letter that 
an investment be made in a good quality 
amplifier complete with pre-amplifier, with 
provision for an external tuner to be fitted 
at a later date. 


this case, the modules have to work together 
to produce the desired end result or, appro¬ 
priately, a variety of end results, since such 
a project usually unearths a variety of needs. 
Then there is the problem of reconciling 
these needs with a variety of decks with a 
still wider range of head combinations. If 
quality is one of the basic requirements, as 
mentioned in your letter, what starts as a 
simple idea finishes up as a project of major 
proportions. We may ultimately get round to 
tackling a transistorised tape system but it 
probably won’t be as straightforward as you 
apparently hope. 


SIMPLE PROJECTS TONE CONTROL FOR MIXER 


P. C. (Caulfield, Vic.) writes expressing his 
interest in the ABC-Three radio and 
similar beginner projects. 

Thank you for your suggestions re future 
articles for beginners which we will keep 
in mind. We have described some projects 
m the past with vibrator power supplies 
but most of these are now out of print. 
We have not described a pocket-sized 
test oscillator with modulation but have 
described a relatively small transistorised 
service oscillator with three frequency 
ranges. 

INSECT KILLER 

J. G. (Port Kembla, N.S.W.) writes asking 
for the publication of an insect killer 
based on a high voltage source. 

Thank you for your letter and suggestion 
but at the moment we cannot see any 
chance of featuring a suitable unit for 
this application. However a note has been 
made of the request and It will be con¬ 
sidered with other ideas submitted by our 
readers. 

TAPE AMPLIFIER 

D.G.A. (Elizabeth Vale, S.A.) says that he 
liked the recent series on transistorised 
projects. He wonders whether we could 
not extend this concept to cover tran¬ 
sistorised modules which would allow 
readers to purchase a tape deck and 
turn it into a good quality recorder. 
There is a world of difference between 
turning out a batch of unrelated small 
items and modules capable of being strung 
together into a complete tape system. In 


B.B. (Box Hill Nth., Vic) wishes to add 
bass and treble controls to each input 
circuit of the transistorised “Four 
Channel Audio Mixer” of February, 
1966. He asks whether the passive-type 
controls as used in the May 1963 
stereo amplifier would be suitable for 
this purpose. 

Unfortunately not B.B,, as this type of 
transistorised tone control circuit may seri¬ 
ously degrade the distortion and/or signal- 
to-noise performance in such applications. 
Also in this particular case the impedance 
levels are quite different and correct match¬ 
ing would be difficult. A far more satis¬ 
factory approach would be to use the feed¬ 
back-type tone control circuit used in the 
recent Playmaster 112 Control Unit. The 
preamp outputs may be connected to the 
0.27uF input coupling capacitors, and the 
tone control stages connected directly to 
the mixing controls. 

STEREO BROADCASTING 

R.S. (Berowra, N.S.W.) says that he could 
listen conveniently to the AM stereo 
broadcasts, having purchased an im¬ 
ported amplifier unit with twin AM 
tuners. However, he was deterred by 
the late hour and by the unduly high¬ 
brow content of the programs offered. 
Thanks for your remarks, which came to 
hand too late for inclusion in the “Forum” 
material on the subject. Your complaint 
about the programs being too high-brow is 
in direct conflict with another correspondent 
who claimed just the reverse! 


j! "ELECTRONICS Australia” INFORMATION SERVICE :j 

T O assist readers, ELECTRONICS Australia' conducts a technical information service. 

Conditions governing this service are set out below:— <[ 

(1) Address letters to: Assistant Editor, ELECTRONICS Australia,'' Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom- < ‘ 

(' panied by postal note or stamps to the value of $0-20 (2/-). Queries not accompanied by a fee will be \ | 

J 1 answered in rotation on these pages. <, 

(3) For the $0-20 fee, we will supply circuit data, as available, from our files. The amount of data 1 1 

j > available varies, but in no case can it include information additional to that alreody published in the 1 1 

magazine For complicated projects involving material extracted from more than one issue, an extra fee 
\\ may be requested As a rule, requests for circuits will be answered more speedily if they are not compli- Ji 

cated by questions requiring the attention of technical personnel. Where articles are not on file we can <> 

!! usually provide a photostat copy at $0-20 PER PAGE. \ J 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
<! articles published in the magazine. Answers will be given in note form and only so far as can be drawn V 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 1 ( 
<i research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra <[ 

\\ fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it < [ 

! [ is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our protects show- <! 

mg the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from || 

complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/-) each. Original photo- •! 

graphs of most projects are also available, from $0-50 for a 6in x 8in glossy print, postage $0-08 (9d). ^ 

(\ (7) "ELECTRONICS Australia” does not deal in radio components nor will we debcte the relative 

| J merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 2 

(9) We hove no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good range of back numbers is available. On issues up to 6 months old there is a 
\\ surcharge of 5c (6d). On issues from 7 to 12 months old the surcharge is 10c (1/-). Over 12 months, it J> 

is 20c j! 
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Profit from your products and ideas 
with catalogues, instruction booklets 


and news releases printed by our 
latest lithographic methods. 



You can have this fine profess¬ 
ional printing at far less than the 
usual cost with our new methods. 
Working from your own artwork 
(circuit diagrams, press-on or 
stencil lettering and typing) you 
can have small quantities of 
bound manuals or booklets, leaf¬ 
lets and newsletters economically 
printed for as little as $4 for a 
hundred copies — 4c each. A 
four-page leaflet would cost 
about 6c in quantities of 100. 
(Costs increase slightly if we 
prepare artwork.) 

Pre-test the Market With these 
costs you can easily afford to 
have small quantities of adver¬ 
tising or instructions printed. 

Printing that is your Silent 
Salesman. Keep your dealers 
and customers informed of new 
products and prices with our 
easy to read prestige printing. 
Costs compare with stencil or 
spirit duplicating and you will be 
proud of the results. After all, 
your printing is very often your 
only sales contact with your 
customer. 

Diagrams, Schematics Symbols 
and Pictorials. You can have 
photographs (half-tones) and/or 
black and white (line) illustra¬ 
tions for very little extra cost. 


You can also have colour if you 
wish. 

Appearance. Pick the ap¬ 
pearance to suit your readers — 
prestige plastic bindings for 
small quantities, centre staples 
for durable economy. Choose 
covers from any material . . . 
plastic or laminated, ranging 
from heavy board to paper 
cover. All qualities of papers are 
available — most are kept in 
stock. 

Businessmen, Experimenters, 
Inventors can now have cata¬ 
logues and money-making ideas 
economically turned into cash 
with our new printing methods. 
Engineers can have 300 or more 
technical papers prestige printed 
from prepared copy. 
Specifications, too, look very 
smart and efficient printed this 
way. 

If you require we can edit your 
writing, typeset IBM "Text” as 
this paragraph, type your copy 
draw schematics, reproduce photo¬ 
graphs or drawings, enlarge or re¬ 
duce ... any activity necessary 
to get your idea on paper in any 
quantity from 25 to 25, 000. 


For no obligation quotations ask for our FREE QUOTE FORM 
ring Melbourne 92-3158 (any time) Sydney 36-5941 (after 3 p.m.) 
or write: 


TOP MANAGEMENT SERVICES 

69a CHURCH STREET, BRIGHTON, S.5., VICTORIA. 


CORRESPONDENTS—Ci 

ANOTHER MAG 

L.K. (Hyde Park, S.A.) Asks why 
not produce a magazine dealin; 
with elementary electronics. 

We have often been asked questi 
similar lines, about producing m 
catering only for particular sections 
readers. The answer is that the Ai 
population is not high enough to 
successful publication of magazine; 
are too specialised in their covers 
try to diversify the subjects in 
TRONICS Australia” to meet the 
of all sections of the community 1 
come letters with constructive sugge; 
to the types of articles required. 

PWM AMI 

A.H. (Fawkner, Vic.) asks if we i 
sidering the development and c 
tion of a PWM stereo amplifier, 
of delivering power of 10 v 
over. He would also like to kn< 
problems are associated wi 
development of such an amplifi 
refers to a particular PWM j 
and says he finds it difficult tc 
the specifications. 

We have been watching with some 
the development of this kind of 
and have also noted the varying 
about them. A basic problem ap 
be that of measuring the distortion 
without the readings being swampe* 
enormous amount of pulse energy 
in the output circuit. Their stronge; 
may well be on the basis of hig] 
from cheap transistors, although 
dependant on the assumption that 
power transistors will remain expe 
comparison. We suggest that you 
look at our ‘‘Answer Man” for Ju 
and ‘‘Audio Topics*'in this issue. 


BOOKS, PUBLICATIG 

(Continued from Page V 

lion; Measuring Signal Amplifie 
from Wandel and Golterman; 
CEC portable 2-channel Thermal 
Recorder DG5511, (Jacoby. Mite 
Co. Pty. Ltd., 469-475 Kent Street, 

INDUSTRIAL RESEARCH Nf 

56, has an article about Australia 
ceramic materials (zircon being .th< 
ly occuring form of Zirconium si 
which Australia is the world’s n 
ducer); a description of a new 
vacuum pump designed to rer 
quickly from vacuum systems with 
ducing organic vapours from 1 
and an account of tests carried 
lightweight concrete materials fre 
ing construction. ‘‘Industrial 
News” is published bi-monthly b: 
dustrial and Physical Sciences 
C.S.I.R.O., 314 Albert Street, E 
bourne, C.2, Victoria, from who 
are available free. 

STANDARDS ASSOCIATIO 
AUSTRALIA is seeking comme 
draft “approval and test” specific: 
electrically operated insect c< 
Copies of Doc. 1043 containing 
specification may be had from i 
quarters of the Associat 
Science House, Gloucester Street 
and from branch offices in Sta 
cities and at Newcastle. 

The Association has also ann 
proposal to endorse IEC Publica 
1965 — Method of Measurement o 
Noise Generated in Fixed Resist* 
an Australian standard without ar 
The text of IEC195 is being i 
comment as Doc. 1046, and c 
available from the offices of the i 
as given above. 

The association invites comm 
persons or organisations exper 
either of the matters mentioned. 

ELECTRONICS Australia, Jut 
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CLASSIFIED ADVERTISING 

ertisements in these columns cost $0.50 per line. Each line contains the equivalent of five words each of nine 
srs. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL ADVERTISE¬ 
RS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the July issue must reach 
office before June 7th. Address your advertisement to the Advertising Manager, ELECTRONICS Australia, Box 
8, G.P.O., Sydney. 


FOR SALE 


receiver, 19 valves. 19-157MC. AM/ 
£65. CR100 £45. R1155 £30. AWA 
5, Canon 7 x 50 Binoculars. £20. 
535 Camera, £20. Elkin, 10 Craddock 
erredin, W.A. 


SF new, double play, Sin x 1200ft 
x 2400ft at 35% off. 14 Fitzroy St., 
d. N.S.W.. Tel 83-8542. 


0RS, two. 12V to 490V 65mA. As 
*ach. Phone 64-1597, Adelaide. S.A. 


any television to sensitive blg-scrcen 
>e. Only minor changes required. 

plans $1.25. P. T. Hole. 43 Taronga 
aringbah. N.S.W. 


Radios. TCA FM1674, 25 watt; STC 
20A, 10 watt; Pye PTCA2025 and 

stations. Frequency as required, over- 
•erfect going order. P.O. Box 69. 
1-5229. Hamilton. N.S.W. 


E communications receiver, current 
0. perfect condition. 3 RF stages. 5 
ead, frequency 540KC to 30MC. 
iduded. Orig'nal price £280, sell £195 
>ffer. A. Smith, Box 71, Corrimal, 


FTERS model SX110 communications 
range 538KC to 34MC. Practically 
;i2S, or exchange for 2-way radio 
oat installation. Lovie, 6 Hicks Ave., 
#. N.S.W. 

T receiver booster kit. This transit- 
F Amplifier will Increase sensitivity, 
and sig./noise ratio. No alterations 
r necessary—output of unit connects 
;r aerial socket. Power gain: 20db. 
use in areas of low signal strength. 
;. Full price 35/. Hallard Electronics. 
.O.. Campsie, N.S.W. 


Transistor receiver kit. Uses an effi- 
lexing circuit employing voltage 
iode detection coupled to a high gain 
ing a Sin x 3in speaker. Set is 
an attractive plastic cabinet. Complete 
t screw, the set makes an ideal gift. 

complement: OC169, 2xOC71 and 
ill price £7/2/6. Hallard Electronics. 
.O., Campsie. N.S.W. 


TS Sale. Resistors, condensers, coils, 
ilstors. speakers, etc. All prices 
luced. Write for lists. Hallard Elec- 
c 58 P.O.. Campsie, N.S.W. 

t Receiver Kit. Range 30 miles, 
greatly increased with short aerial 
m used. Transistors; OC169 and 
price 65/. Hallard Electronics. Box 
Campsie, N.S.W. 

lit Transformers:—Power, Audio, etc. 
quantity production. Battery chargers, 
electric motors, transistor radios, 
tgineering, fitting and turning, sheet 
etc. Parkinson Transformers. P.O. 
South Brisbane. Phone Beenlelgh 33. 


Autoslim Stereo 4-speed Record- 
hese new, popular, latest model units 
ow, £12. Post and packing: N.S.W., 
Vic., Tas.. 22/6; W.A.. S.A., 30/. 
7FESSIONAL TV SERVICE. 

Queen Vic. Building P.O., Sydney. 


:k issues "Electronics Aust." In stock 
s. 1939-55 copies 20c; 56-59 30c; 
fate 40c. Post Incl. T. WEIR. 56 
St., Haberfield, Sydney. 71-2569. 
buy copies. 


>RDER BARGAINS, new and used 
luv from a technician, not a sales- 
technical advice. All repairs and 
Country Inquiries welcomed. Tom- 
528 Liverpool Rd, South Strathfield. 
-4215. Svdnev. 


tDER OWNERS! Join Australia's most 
tape recording organisation offering a 
agazine — “The Microphone," bl- 
ewstapes." and full discount service. 

are available from the secretary, 
sx 9. P.O., Crow’s Nest, N.S.W. 


45. 71. 73. 65c ea. 0C72, 74. 84, 
210, 70c ea. OA211, $1 ea. OC171. 
1, AF116N, 117N, BYZ13, OA31, 

2N301. 257, $1.50 ea. OC34, 28. 
.65 ea. OA5, 10, 81, 85, 91, 85, 
w recording tape, 7in reel, 1200ft, 
30ft, $4 e3. No. S.A. sales. Pack 

5c. Custom Electronics, Box 1452, 
I aide. S.A. 

000 world wide, 6 band. 11 tran- 
ver. As new. $160. Sid Leggett. 

.S.W. 


FOR SALE 


ORGAN COMPONENTS. Send for our Illustrated 
catalogue listing parts, kitsets, circuit data and 
electronic organ keyboards, pedal boards, con¬ 
tact wires, wiper plates, contact blocks, stop 
switches, stop tabs, piston switches, coupler 
Switches, multi-type relays, toe piston, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts such as felt strips, springs, felt washers, 
threaded rod and components for pneumatic 
action. 

For the benefit of experimenters we list sets 
of data sheets available for several different 
designs of organs. 

Alan Douglass, a transistorised design and the 
Clyde organ construction kitset. “Harmonics" 
pre-assembled units and complete organs. 

Please send SI cheque or postal note to cover 
part cost and printing and posting. Peska Pty. 
Ltd., P.O. Box 306, Frankston. Vtc. 


UHER AUTOMATIC TAPE RECOROER5. For 
those who want the ultimate in perfection. 
Sound operated relays, built-in 2-channcl mixer, 
auto slide projection, 4 heads, 4 tracks, 4-speed 
A and B monitors, reverb., echo., stereo, mono 
freq. range to 20Kc. plus or minus 3db dynami- 
range to 60db. Wow and flutter less than IS 
per cent, channel sep. 50db. V.U. meters, auto, 
rewind, clutches for tape protection, sound on 
sound, gold relay contacts, auto, torque controls, 
remote control, rewind, playback recording stop 
jnd start, disconnectable auto, recording level 
control, batt. and A.C. operation, etc., etc. 
German made, light and compact. You will 
never see more features or quality for your 
money. Push-button control. A dream to operate 
and own. Prices from £145 to £250/10 /. 
N.S.W. Distributors: Tomlin's Radio, 528 Liver¬ 
pool Rd.. South Strathfield. 642-4215. Country 
and Trade inquiries welcome. 


TV PICTURE TUBES: 

1- year warranty $10. 

2- year warranty $12. 

Plus old tpbe. 

These are Trade Prices. 

All types except bonded and 27ln. These tubes 
have an al!-new gun (cathode, heater, base. etc.). 
Alt duds must be under vacuum and scratch 
free. When ordering by mall, add freight. Dis¬ 
tributors wanted. Sure Brlte Picture Tubes. 22a 
Victoria St.. Lewisham, Sydney. N.S.W. Phone 
92-7743. 


X20 Amplifier (built) $33.50: XI0 Amplifier 
$19.50: MAT20, MAT100. $1.5S; MAT121. 

MAT101, $1.70. Sinclair Micro-amplifier, gain 
60db (1,000,000), $5.30; 0C28. OC35, $1.65; 
OC71, 75c. Send S.A.E. for EQ list. Mark 

Scott Ent., 14 High St., Kensington. S.A. 


ELECTRONIC ORGANS. Do not build yourself an 
organ without first consulting us. Send for 
initial information on the superb Schober 
(U.S.A.) bulld-it-yourself kits. No stamps 
rqqutred. The Electronic Organ Co.. 124 
Livingstone Ave.. Pymble, N.S.W. (Mail only.) 


MODEL Enginering Supplies. Blueprlnts-Castlngs. 
Machining work done. Bolton, 72 King St, Syd¬ 
ney. Catalogue 75c. 

7 WATT Playmaster amplifier with tuner. 12in 
hl-fl speaker and 3-speed record player. $68. 
Phone 41-1514. Sydney. 


SOLAR H.W.S. Easily built. Full value plans 
and notes. 70c, post free. Box 43. Wembley. 
W.A. 

C.R.O. 5in Heath, wide band, ex. cond., $110. 
Phone Sydney, 78-1706. 


OSCILLOSCOPE for T.V. repairs. Sin screen Heath- 
kit, sell cheap, £65, perfect order. Inspect 
Blanchard Motors, cnr. Prince's Highway and 
Springvale Rd, Sprlngvale. Vic. Ph. 546-7211. 


EXCHANGE (or sell) Geloso G222TR transmitter. 
Excellent condition for Stereo HI-FI gear or 
Stereo tape recorder VK1AEP. 44 James Street, 
Curtin, A.C.T. 


READER SERVICE 


RECORDING Tape. Fully guaranteed, low prices. 
3in x 150ft. SOc; 5in x 900ft, $1.75; 7in x 
1200 ft. $2.20; 7in * 2000ft. $3. Post free. 
All sizes stocked. AIMO, Box 15. Footscray, 
Vic. 


MELBOURNE Tape Recording enthusiasts meet 
fellow recordists at meetings of the Recording 
Society of Australia. For details write Box 
669E, G.P.O., Melbourne. 


MICROGROOVE discs from your tapes. Also tape 
copying service. Highest quality discs at all 
speeds. prompt service. Moderate charges. 
Country and interstate inquiries welcomed. 
Vitatone Recording Studios. Box 18 Post Office, 
Lane Cove, N.S.W. Phone (Sydney) 42-6154. 


RADIO, TV, tape. etc. Friendly hobby class, 
Thurs., 7 p.m. Public School. Wellington St., 
Bondi. Details 69-1694, N.S.W. 


READER SERVICE 


TAPE to disc service. Take advantage of W 
and G Records' professional experience when 
next needing a tape to disc service. W. and 
G. Record Processing Co.. 185 a'Beckett Street. 
Melbourne Tel. 329-7255. 


TAPE to Disc Service. "John B." 37 Halley 

Street. Fivedock, 83-8336. 


’FOREIGN FORUM" MAGAZINE, 80.000 world 
readership. Imp. export Info, and assistance. 
6 issues $2. Preview 8c. E. Thompson, 2 Shaw 
Road, Doubleview. W.A. 


Do you wish to import, or are you requiring 
finance for imports? Make use of our expert 
Shipping services. Lupton, Box 3376, G.P.O.. 
Sydney. Phone 93-6650. 


ELECTRONIC Components by Mail-order! 

Amateurs! Your chance to Buy Easy! Parts 
for “Playmaster" and all other designs. Special¬ 
ising in electronic organ components and kit¬ 
sets. All parts are of the best make by leading 
manufacturers. Fully guaranteed. Normal prices. 
Simple “Lay-By" scheme will make it possible 
to build your desired project step by step 
without waiting unnecessarily. Advisory Centre 
for amateurs. Hundreds of circuits and a lot 
of technical data available. Delivery throughout 
Australia — Tasmania and New Zealand. Send 
your orders or write for further information to 
"Oscar Electronics" 9 Matlock Road, Sth. Wan- 
tlna, Melbourne. Vic. 


REPAIRS to receivers, transmitters. Construction, 
testing. TV alignments. Xtal convs.. any fre¬ 
quency. $18 plus tax. Eccleston Electronics, 
146a Cotham Rd., Kew, Vic. 80-3777. 


WANTED 


COMMUNICATIONS Receiver, 540KC-30MC. 
List features, valves types, price. P. D. Gazzard, 
51 Moore St., Colac, Vic. 


WANTED in good order one Philips Type 
GM2875 Sweep and Marker Generator. Reply 
quoting price to Mr A. A. Hamill. Box 432 
Post Office. North Sydney. 


WANTED. Presto or similar cutting heads. Box 
23. Salisbury, Sth. Aust. 61 1222. 


BOOK wanted urgently: Philips Manual of Radio 
Practice by E. G. Beard, second edition. 1952. 
Will ^>a^ your price. Phone Ron, 219-9412 dav. 


night. 


CIRCUIT BOARDS 



rate 


Use?'*" At 

i : J£ 

- 


20c per transistor; diodes, resistors, 
condensers, thermistors, transformers, 
etc., free. See technical details in the 
November 1965 and March 1966 issues 
of the Equipment Exchange Bulletin. 
Also available: 3N35 Tetrode transistors 
(125mW, 150mc), amazingly versatile: 

70c. 

. And: Many 750mA silicon diodes, e.g.: 
300V, 20c; 800V, 65c; 2000V, $1.90, 
etc,, as well as 20A diodes, 5A and 10A 
SCR’s, etc. 

Absolute maximum PIV ratings: allow 1.5 
safety factor. 

Merchandise of high quality, tax paid, 
post free. Minimum order: $3. 

AUSTRALIAN ELECTRONICS 

(formerly 'Electronics Associates') 

76 VIEW STREET, HOBART, TASMANIA 


1ICS Australia, June, 1966 
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SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 


PER YEAR 


Commonwealth, Fiji, N. Guinea 

$3-50 

£1 15.0 

United Kingdom & N. Zealand 

$4-00 

£A2. 0.0 

British Dominions 

$4-00 

£A2. 0.0 

Foreign 

$5-00 

£A2.10.0 


POST THIS COUPON TO:- 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


Name .. 

Address . 

Enclosed is $ . for 


years. Start with 
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176 


ELECTRONICS Australia. Ju 














































































MODEL 643 

STEREO RECORD PLAYER 



MURES 


TECHNICAL DATA. 


MERULA CERAMIC CARTRIDGE 


:ions perfectly - "rumble", "wow" and 
er" completely eliminated. 

ial flexible rim - belt drive from truly 
tion-free patented motor suspension which 
tes all vibration from base plate. 

spindle ground and polished to extremely 
olerances. (0.000,04"). 

:urntable is provided with nylon and bronze 
ngs. These are self-lubricating and no 
:ation should ever be necessary. 

et action arm lifting and lowering device. 

changeable pickup heads enable use of 
ural and stereo, ceramic or magnetic cart- 
s. 


Two models are available 643 & 643F. The 
643F has a special mounting bracket to hold an 
SRT pre amplifier and also has windings on its 
motor to provide power for the pre amplifier. 

Supply Voltage: 240 volts, 50 c/s 

Pickup: Merula ceramic or B & 0 

SP1 in plug in heads with 
standard mounting holes. 
Motor: 2 pole asychronous motor and 

centrifugal governor, speed 
regulation + 15%. The 
complete motor ar.d speed 
change assembly i.s suspended 
from the main chassis by 3 
horizontal spiral springs, 
excessive vertical movement 
being prevented during trans¬ 
port by 3 plastic "buffer 
bobbins". 

Power consumption: 11 watts. 


ipickup arm is provided with adjustment for 
stylus pressure and height. 


Wow & Flutter: 
Belt drive: 


Less than + 0.2% peak. 
Ensuring extremely low rumble 


ichronous motor (not tied to mains frequency) 
special governor making motor independent 
ains voltage and frequency. 


Pickup: 

Mat: 


Lift/replace device. 

Moulded rubber 9 inches dia. 
stroboscopic markings. 


tanding Danish design produced under strict 
ity control: every turntable individually test 
ind carefully checked before leaving factory. 


Length: 13.2 in. (335 mm) 

Width: 10.1 in. (225 mm) 

Height above mounting board: 2 in. (50 mm) 
Depth below mounting board: 3.3 in. (85 mm) 

Weight: 11 lbs (5.0 kg) 


An exceptionally pleasant sounding ceramic on 
account of its low distortion. Its high compliance 
minimizes record wear. 


Frequency Response: 
Output: 

Intermodulation: 
Tracking weight: 
Loading: 


20 cps - 14,000 cps 
+ 2jdB 40 cps -12 cps 
65 mV/cm/sec. 
less than 2% by 8 mv. 

3 gm 

2 Megohm 


B & O-SPI MAGNETIC CARTRIDGE 


Frequency Response: 


Output Voltage: 

Channel separation: 

DC Resistance: 
Inductance: 

Recommended Tracking 
Compliance: 

Moving mass: 
Recommended Load: 
Weight: 

Stylus Standard: 

Stylus replacement: 


+ 2.5 dB from 30 c/s 
to 20 kc/s (Equalizing 
after RIAA Standard). 

7mV per channel at 5 cm 
sec. at 1000 c/s. 

20 dB minimum. 

1250 Ohms 
200 mHy 

Force: 3 grams 

5 x 10"6 cm/dyne in all 
directions. 

Less than 3 mg. 

47,000 ohms or higher. 
10 grams 

Diamond, radius of curva¬ 
ture: 17 /u (7 mil). 

See special literature. 


Sol® Australian Agents: 

(G.R.D) INSTRUMENTS Pty. Ltd. 

6 RAILWAY WALK, CAMBERWELL, VICTORIA, 82 1256 



TURNTABLE 




Printed and published by Sungi 


Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 















This A.R.T.C. Success Story Can Be Yours! 




YES. YOU TOO 
CAM SET OUT OP 
YOUR DEAD-END 
JOB, AMO EARN 
MORE MONEY, IF 
YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.RXC 
COURSE. 


TRAINED BY 
A.R.T.C. P WELL 

you're the mam 

FOR US ✓ 


YES. 

THANKS TO 
MVA.RXC. 
TRAINING. 


6 MONTHS LATER 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radii 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C 
can help you gain one of these much sought-after positions. But remember, it is only the trained man wh< 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOMfcOR AT 
THE COLLEGE 


MAKE SPARE-TIME 
MONEY 


MAIL COUPON NOW 


With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegord your future .... mail the 
coupon today. 


You are invited to mail the cou[ 
below which can be your first step 
wards securing a iob or business 
your own with good prospects, secu 
and big money. A.R.T.C. will mail to > 
by return, at no obligation to > 
the big free booklet: "Careers in Ra< 
and Television." This booklet will sh 
you definite steps you can take for 
better job, how you can succeed 
life. Post the coupon, phone or c 
NOW. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVIS 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Mease send me, without obligation , y 
booklet “Careers in Radio and Television. 

NAME . -.-...... 

ADDRESS . . 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 






























































